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IT’S FOR MACHINE TOOLS... 


it’s “pancake” —2" high 





{eo} Introduces Poppet Valve 
with Rotary Haudle wbctiou 


ms . Ross makes valves only—hundreds of types 
Ask Ross for Any Air and sizes\ Take advantage of \the experience 
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The recent tremendous increase in the use 
of tube instead of wires for instrumentation 
and control purposes has led to an important 
new development—cabled tube. This is an 
armored group of long tubes twisted together 
to permit bending without distortion. An 
insulating tape is wrapped over the bundle 
of tubes to prevent electrolytic action. Then 
interlocking, flexible galvanized steel armor 
is applied, like BX. This protetts the tubes 
from injury during shipment, storage, in- 
stallation, and in service. Standard fittings, 
boxes and cabinets can be used for junction 
boxes and terminations. To make it possible 
to readily identify each tube, one tube in each 
layer is colored; the position of each tube in 
each layer in relation to the coded tube 





remains the same throughout the length of 
the cable. 

The tubes usually are copper, but aluminum 
tubes can be used for special purposes. For 
unusually corrosive situations, a plastic outer 
sheath can be applied. As many as 19 tubes, 
Y%4” OD, can be cabled, and supplied in 
lengths up to 1,000 ft. 


For the new pneumatic instrumentation 





Showing the construction of Crescent 
Armored Multitube, mode by Crescent 
Insulated Wire and Cable Ce., Trenton 5, 
N. J., which will supply further informa- 











Since the tubes carry not electricity but air, 
nitrogen, helium, or a fluid, they are espe- 
cially attractive in potentially explosive loca- 
tions, as in refineries and chemical plants. 
Utilities are also turning decisively to this 
new cable, while automatic process control ‘ 
(automation) is a rising application. 


aw 


‘ 





Revere, as a supplier of tube for this pur- 
pose, calls this cabled tube development to 
your attention as a matter of general and 
perhaps specific interest. See Revere for 
copper, aluminum and brass tube and pipe, 
electric welded steel tube, and lockseam 
tube. Call the nearest Sales Office. 


REVERE : 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; 
Leos Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S “MEET THE PRESS” ON WBC TELEVISION, SQNBAYS 
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Mallory Silver-Cadmium Oxide Contacts 
may solve your problem 
without increasing costs 


If vou are having difficulty with fine-silver contacts tending to stick or 
erode under arcing you may find the answer to better performance in 
Mallory Silver-Cadmium Oxide Contacts. 

Mallory has developed a group of composition materials that have higher 
conductivity than comparable allovs of the same material and also have a 
high degree of resistance to sticking and erosion. Here are two typical 
examples of its performance: 

In overload tests on aircraft relays, these Mallory Silver- 


Cadmium Oxide Contacts interrupted 2509 more current 


without welding than fine silver. 


In a 440-volt AC motor controller test. these Mallory 


Silver-Cadmium Oxide Contacts resisted arc erosion 40% 





Write for your copy of the new 
Mallory Contact Catalog. It in- 


cludes a discussion of all Mallory For an improved combination of high conductivity and anti-sticking 


better than fine silver. 


alloys and facilities for producing qualities, get in touch with Mallory now about silver-cadmium oxide 
contacts and contact assemblies contacts. For applications in the broad field of relays, controllers and motor 


for every service starters, it is likely they will improve vour performance. It is possible they 


will permit you to re-rate your equipment for higher capacities. And in 


many cases the cost is no more than for fine silver. 
Expect more... 
» LPR a LORY BCD ine | 
Get more from MALLoRY 


P_R.MALLORY & CO. inc 
Serving Industry with These Products: 
Electromechanical—Resistors * Switches © Television Tuners © Vibrators 
tee 


Electrochemical—Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics © Welding Materials 
F R. MALLORY &€ CO Inc INDIANAPOLIS 6, INDIANA 
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When requesting further information trom companies and organizations mentione d in the items below, 






confusion can be avoided by referring to the issue of Product Engineering in which items appear These 


items current 


represent 






METALLIC MATERIALS 


Lhermenol, a high temperature alloy of non 
critical metals shows promise as a substitute for ce 
(ain stainless steels in many applications. Naval Ord 
nance Laboratory, White Oaks, Maryland reports the 
16-Alfenol, a 


aterial. It is 


alloy is a modification of recently 


innounced magnetic claimed to be 


»* 


20-25 percent lighter than stainless steel; its physical 


characteristics include a high tensile strength coupled 


with a high resistance to corrosion or oxidation 


UPGRADING IRON ORI 


and iron materials, should ease the present 


concern over the depletion of high grade iron ore 
deposits. National Lead Co., 111 Broadway, New York 
=: 3 Steel Corp., 


Bldg., Cleveland |, Ohio believe that ferruginous sand 


and Republi 1405 Republic 


stone, containing about 75 percent iron ore can be 


upgraded sufficiently to warrant its use in modern 


blast furnaces. Pilot plant, located near Birmingham, 
\labama, is expected to be completed and in operation 


this summer to test the upgrading technique 


STRIP STEEL 


electrolytically precoated with an 85 percent 
soldered without the 
use of acid fluxes Thomas Strip Div Pittsburgh 
Steel Co., 1646 Delaware Ave Warren, Ohio, states 
that the coating is practically free from porosity and 
Such a plated 


also acts as a 


lead-15 percent tin illoy, can be 


has good corrosive resistance coating 


bath lubricant 


reduces wear on dies and forming rolls 


out from a ftluoborate 


and 


BONDED BORIDES 


of zirconium, chromium and molybdenum have 
been developed for high temperature use and for cut 
ting $20 Yonkers Ave 


Yonkers, New York report that the zirconium carbides 


materials Borolit 


Corp., 


have »,000 C, chromium carbides, 
1.750 ¢ 


stress rupture characteristics, can be hot pressed, pres 


a melting point of 
Both materials have good high temperature 


sure sintered, or cold pressed and sintered 


NEW MG BASE ALLOYS 


containing additions of titanium, hafnium, 


rhenium, yttrium and other high melting point ele 
ments are the objective of a new research program at 


Product Tin 





research and design developments 


influence enginecring 


soon to product 








lroy. 


Rensselaer N. ¥ Th 


purpose: to find materials to meet higher requirement 


Polytechnic Institute 


in strength at elevated temperatures deve loped in high 
The 


attempt to combine 


speed aircralt magnesium development is al 
a light weight and high tempera 


ture alloy for structural parts, such as airframes 


TITANIUM ALLOYS 


; outer suriace com 
parable, in many ways, to case hardened stee! a 
Patent No. 2,674,542, assigned to Metal Hydrides, In 
12-24 \lass 


dered tungsten carbide nitrides of correspondin 


can now be given a tough 


States that 


Bever! pow 


Congress St 
and 


slurry ol 


metals can be washed over the article in a 
parts are 


I he 
i 


obtained 


molten titanium or zirconium alloys 


heat surtace 1s 


treated and a hard 


NONMETALLIC MATERIALS 


\ plastic sealer for use on equipment with high 
operating temperatures has been developed by the 
Presstite Engineering Co., 3798 Chouteau Ave., St. 
Louis 10, Mo. The material is used, for example, to 
seal the sides of spot welded seams in furnace casings 


and is said to maintain permanent plasticity 


GLASS AND PLASTIC 


may be—in the near tuture—chemucally bonded 


together to produce airplane bodies. boats and auto 
S. Naval Ordnance Labora 


up with five new 


mobiles Experts of the | 
torv, White Oak, Md., 
] 


bonding compounds, all belonging to the class known 


have com 


as chlorosilanes. Part of each compound will unite 
chemically with one of the plastic materials, whil 
another part will join the structure of glass. Tests 
indicate the finished material combines plastics flexi 
bility with the streneth of the glass fibers 
SUCCESSFUL BONDING 

of Buna N and neoprene rubbers to white metals 


and aluminum as well as nylon has been developed 
by the Minnesota Rubber and Gasket Co., 3630 Wood 
dale Ave., Minneapolis 16, Minn. In developing the 


metal bonding process, company engineers also discov 
ered the technique for bonding certain rubber com 


pounds to nvion. Nvlon bonding is expected to elim 


inate the need for metal inserts where nylon is used 


yir 1 n D 
















Hold your answer! We've got three more questions. Can 
your part be moulded by thermosetting methods? Can it 
be moulded with standard thermosetting materials or 
newer materials like Teflon, Alkyd or glass-reinforced 
plastics? Do you need quick deliveries in production 
quantities? Three “yes” answers, anu your part problem's 


solved. We're custom moulders for any thermosetting 


; ; 
job—with complete moulding facilities, including design 
and mould making. Phone or write your questions to 

f Dayton or your local branch office, 


Kurz-Kasch, Inc. * 1427 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 ® Detroit, 
Trinity 3-8200 ® Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 
® Los Angeles, Richmond 7-5384 © St. Louis, Parkview 5-9577 © 
Atlanta, Elgin 0870 ® Toronto, Riverdale 3511 

EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751 
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PRESSURE-SENSITIVE ADHESIVES ... . 


. are being made on a pilot scale by the New 
Products Engineering Dept., Bakelite Co., Div., Union 
Carbide and Carbon Corp., 260 Madison Ave., New 
York 16, N. Y. Adhesives based on the new materials 
are said to offer stability, lack of color, uniformity and 
very low toxicity. Polymers are being made in two 
molecular weights: a relatively low one that is a 
viscous liquid at room temperature, and a medium 
high one that is a rubber-like solid with a faint tack. 


MYLAR .... 


...+. a polyester film, is being tested in many new 
fields of application. The automobile industry, for 
example, is experimenting with metal infused Mylar 
as a substitute for chrome in scuff panels and inside 
trim. E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton 98, Delaware, states the film is unusually resistant 
to mildew, entirely rust proof and extremely tough. 
For packaging, the film makes an almost perfect water 
and vapor barrier, as its moisture absorption is very 
low—about 0.3 percent after one week of immersion 
in water. It is also used as insulation in motors, 
because of its low electrical fault count. 


COMPONENTS 


Radioactive material powers a device that 
measures the thickness of zinc coating on special 
galvanized steel. Armco Steel Corp., 1939 Armco Ave., 
Middletown, Ohio, believes the device wil help pro 
duce better coated steel. This, it is thought, is the first 
time it has been possible to measure the thickness of 
a metallic coating as the material is being produced. 
Armco maintains that the atom powered gage tells— 
within a few minutes after the steel leaves the zinc 
pot—how much material has been deposited. 


SUNSHINE BATTERY . 


. uses razor thin strips of silicon, which, when hit 
by sunlight, create a flow of electric current at the rate 
of 50 w per sq yd of surface. Bell Telephone Labora- 
tories, 463 West St., New York 14, N. Y., state that the 
efficiency of the unit is 6 percent (in contrast with 
other photoelectric devices which have never been 
rated better than one percent). The batteries, with 
further development, should be able to supply power 
for rural telephone lines. The battery would supply 
power by day—even cloudy days—and charge up stor- 
age units for night operation. 


INDUSTRIAL ACID FILTERS . 


... made of rigid poly vinyl plastic are lasting 6 times 
longer than ones of conventional steel, yet cost the 
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same. B. F. Goodrich Co., Chemical Division, 2069 
East 9th Street, Cleveland 15, Ohio, report the filters 
have been used in corrosive nickel plating bath opera- 
tions for 18 months and show no sign of wear. In 
contrast: stainless steel filters last only 3 weeks to 
3 months before requiring replacement. 


AN ELECTRONIC EAR... 


. that can detect whether the unnatural noise of, 
for example, a car is caused by a loose bearing or an 
unbalanced crankshaft has been perfected by Ray- 
theon Mfg. Co., 90 Willow St., Waltham, Mass. The 
machine is reported to have a battery of parallel ele- 
ments that permit it to examine an entire spectrum of 
sound frequencies at once. 


A THERMOMETER .... 


that takes the temperature of fuel elements 
operating nuclear reactors has been developed at the 
Atomic Energy Commission's Argonne National Lab- 
oratory, Bailey & Bluff, Lemont, Illinois. The ther- 
mometer is actually a thermocouple made with a 
copper-nickel-manganese alloy wire inserted in a spe- 
cial type of stainless steel tube. It generates tiny volt- 
ages in proportion to the heat it measures. Voltages 
are read on a sensitive voltmeter and are converted 
into temperature degrees. Assembly is slightly thicker 
than a standard hypodermic needle and has measured 
temperatures to 1,250 Fahrenheit. 


BELT DRIVE .. 


that gives up to 50 percent greater hp with 
the same width, or equal hp with 14 less sheave width 
is a development of Raybestos-Manhattan, Inc., 61 
Willet St., Passaic, N. J. The belt, which will be 
called the Poly-V Drive, is claimed to reduce face 
pressure by one half, thus giving longer life to belt 
and sheave. It is a single endless rubber belt with a 
series of parallel V ribs molded lengthwise around the 
circumference. Most important feature of the drive: 
it eliminates belt matching problems common to 
multiple V-belt applications 


PROCESSES 


. Titanium separation from its ore by electrolysis 
is being done on an experimental basis. The process 
has been worked out by scientists at Columbia 
University, Department of Engineering, 409 Engi- 
neering Bldg. New York 27, N. Y. If proved 
commercially feasible, process could bring titanium 
into a competitive price range—especially where 
titanium’s properties warrant its consideration. 


continued on page 9) 
f 





Wonder 


chemical 


CHANGES METAL SURFACES, 
MAKES PAINTED PRODUCTS 


look better longer 











N: ALL “wonder chemicals” are new! 
Here’s one that for more than a score of 
years has been doing a job that manufacturers 
at first said couldn’t be done. 


In as little as sixty seconds, Bonderite changes 
the surface of metal parts to a nonmetallic layer 
of unusual properties. Bonderite is used on 
automobile bodies, refrigerator cabinets, trans- 
formers, hardware, and metal furniture, to 
name a few items out of thousands. 


This nonmetallic coating does several amaz- 
ing things. Because it has an affinity for organic 
coatings and is integral with 

: the metal, it takes and holds 

> paint securely, preventing 
chipping and peeling. 

It acts to keep moisture 
from reaching the 
metal, thus controlling 






rust and corrosion. And should the paint film 
be damaged by accidental scratch or dent, 
Bonderite prevents the spread of finish failure. 


All of these benefits combine to mean lasting 
fine appearance for those thousands of products 
whose manufacturers use Bonderite before 
painting. 


Unlike many “wonder chemicals,’’ Bonderite 
requires no special handling. It produces excel- 
lent results in large and small installations, in 
spray and immersion applications, and on steel, 
aluminum, zinc, or cadmium and their alloys. 


The cost of Bonderite is small—a fraction of 
a cent per square foot of area treated—and the 
benefits are great. 


Your inquiry will get prompt, expert, helpful 
attention. 


*Bonderite, Bonderlube, Parco, Parco Lubrite — Reg. U.S. Pat. Off, 


Parker 











RUST PROOF COMPANY 


2179 East Milwaukee, Detroit 11, Michigan 





BONDERITE 


corrosion resistant paint base 


BONDERITE and BONDERLUBE 


aids in cold forming of metals 


PARCO LUBRITE 


wear resistant for friction surfaces 


PARCO COMPOUND 


rust resistant 
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MOLYBDENUM PREPARATION ... . 


... by the electrolytic process has been achieved by 
scientists at the National Bureau of Standards, Wash 
ington 25, D. C. Experiments have produced high 
purity molybdenum by electrolysis of a bath of fused 
salts in a process said to be very flexible and easily 
controlled Deposits vary trom fine powders to thick, 
coherent layers. Furthet developments may make 
electrotorming of molybdenum objects feasible; may 
also produce cheaper, faster methods for producing 
molybdenum parts and coatings. 


AUTOMATIC PROCESSING EQUIPMENT 


for handling polyesters, expoxies, and other 
multicomponent resins on a production line basis has 
been developed by Applied Engineering Associates, 
1952 Flushing Ave., Brooklyn 37, N. Y. The equip 
ment, it is said, automatically performs the functions 
of deaeration, proportioning of the resin and hard 
ener components, mixing and meter dispensing. Resins 
in a wide range of viscosity and pot life can be han 
dled. Applications are indicated in the fields of 
laminating, mat molding, die molding, tooling, 
sealers, castings, coatings and thermosetting extrusion 


CATHODIC PROTECTION 


. can be given iron or steel to prevent corrosion if 
the parts are painted with a coating containing a 
vinyl resin base saturated with high purity zine 
powder. Galvicon Inc., 40 West 29th St., New York, 
N. Y. reports that the coating, when dry, contains 
96 percent of zinc by weight. The zinc must be lead 
free to afford good protection. Protection is given 
against dilute acids and vapors, solutions of inorgani« 
salts, humidity, fresh water and salt atmospheres 


METALLIC OBJECTS 


of cobalt, chromium, nickel, iron or other alloys 
can be given an aluminum coating by dipping. A 
Swedish Patent, No. 139,715, describes the process as 
follows: the surface is first treated by dipping the base 
metal in a fluid composed of zirconium or titanium 
fluoride, and then molten Al is applied to the surface 


TESTING 


Tougher plastic dies are expected to alter the 
production schedule of the automobile industry in 
the near future. The newest of the plastic dies are 
being made by The Chrysler Corp., 341 Massachusetts 
Avenue, Detroit, Michigan. Biggest advantages of 
the new dies: three to four weeks to make them, 
contrasted with three to eight months for steel; a 
cost reduction of 30 percent over steel for short runs 
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and an estimated 70 percent on a large scale basis. Key 


to the new dies is a secret catalyst that is mixed with a 
liquid plastic and poured into a plaster mold pre pared 
with strips of glass cloth and a special plastic paste 


HIGH VACUUM 


can be produced by a simple device—called an 
ionic pump—that has no moving parts. The pump can 
create a vacuum as high as one-billionth of normal 
atmospheric pressure, according to the General Ele 
tric Co.’s Research Laboratory, One River Road, 
Schenectady 1, New York. The pump consists of a 
circular steel box supported between the poles of a 
powerful magnet. After most of the air is exhausted, 
an electric current is introduced. Electrical forces 
break up, or ionize, the gas atoms and hurl the frag 
ments onto carbon plates where they stick. The gas 
is thus removed until the desired vacuum is reached 


EXTRUDED ALUMINUM PISTONS 


that are said to be 50 percent stronget and 30 
percent lighter than conventional cast aluminum 
pistons are now undergoing field tests. ‘Thompson 
Products Co., 23555 Euclid Ave., Cleveland, Ohio, 
reports that the pistons are formed by impact extru 
sion under heat from cast aluminum slugs cut from 
bar stock. Laboratory tests at Thompson have shown 
no fatiguing at 40 million cycles with a simulated 
engine compression ratio of 13.8 to 1. Similar pistons, 
made by the conventional casting process, showed 


fatiguing at 10 million cycles 


AN OZONOMETER . 


is being used to measure the ozone concentration 
in the air in an attempt to find ways of preventing 
oOzome cracking in rubber products Experts at B. | 
Goodrich Co., Research Center, Brecksville, Ohio, 
have been taking daily measurements of ozone concen 
tration, which has been found to vary daily. The 
primary objective: to find a compounding ingredient 
that will act as a counter-agent for ozone The new 
instrument promises to be a powerful tool in this 


research project to counteract cracking 


A RESILIENT MOUNTING 


project for the developmest, investigation, and 
evaluation of mountings. for shock, noise and vibration 
isolation iS underwa it th Research and ID elop 
ment Div., Bureau of Ships, W ishington 25, D. ¢ So 
far, two sizes of a low ireq rency resilient mount 
have been tested These mountings are expected to 


reduce the structure-borne noise aboard Navy vessels 


The two new mountings are further expected to 
reduce cost and inventory, since they cover a rang 
that previously rm juired eight different siz 





Why waste compressed air at 90 psi 


where 50 psi will do a better job ?... 








50 PSI TO YOUR AIR CYLINDER 
OR OTHER AIR EQUIPMENT 


90 PSI FROM YOUR 
AIR COMPRESSOR 











-..and 
e reduce wear on air equipment 


e save dollars on air costs 


USE NORGREN PRESSURE REGULATORS 


Norgren Regulators more than pay for themselves in savings in air costs 
alone. More important—they accurately control air pressures to assure 
proper operation of equipment and minimum maintenance costs. Avail- 
able in wide range of remote control, low pressure, relieving and 


cylinder gas types. 
WRITE FOR NEW CATALOG No. 600 ANOTHER IDEA FOR CUTTING AIR COSTS 


co. 





3428 Sp. Elati, Englewood, Colo A blow gun with 90 psi line pressure uses 102 cfm of 





air. 30 psi usually does the job just as well and uses 


only 4% cfm saving 6 cfm every minute—on one 


PIONEER AND LEADER IN OIL-FOG LUBRICATION gun used an average of one hour per day the saving 
would be 90,000 cu. ft. of air per year 
FOR 26 YEARS 


VALVES ¢ FILTERS © REGULATORS © LUBRICATORS © HOSE ASSEMBLIES 
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SAVE TIME! SAVE MONEY! 


Use Link-Belt roller chain sprockets with taper lock bushings 


Pi 


Faster, less expensive 
procurement! 







There's no delay for reboring when you need sprockets 
in a hurry. You can pick these right off the shelf. 
Stocks include sizes for single width chains from 
RC-40 through RC-160. 


i 

cea 
Send for a copy 
of Book 2449. 





Faster, less expensive 
installation and removal! 


No need to fit sprocket to shaft. Setscrews draw sprocket 
onto taper bushing, causing bushing to clamp tightly 
on shaft — equivalent to shrink fit. Turning setscrews 
in removal-holes quickly releases sprocket from shaft. 
Full bushing length supports sprocket on shaft 


AN IDEAL COMBINATION: 
Link-Belt Precision 
Steel Roller Chain and 
Link-Belt Sprockets 







LINK 


ROLLER CHAIN AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1, 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Car- 
rying Factory Branch Stores and Distributors in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout 
3.507 the World 
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Aetes My... 


Drawing on the engineering know-how accumu- 
lated in the long-time manufacture of model electric 
train equipment, the Lionel Corporation has been 
highly selective in the materials and processes for 
the production of the new LINEX Stereo Camera*. 
It is of particular significance, therefore, that ZINC 
Die Castings are used for the complete camera case 
and front cover plate (above) as well as for the four 
operating components shown below. 


*The LINEX is a brand new product just introduced in New 
York City by the Linex Corporation—a Division of the 


Lionel Corporation. It takes full color 3-dimensional pic 
tures and is sold, complete with shoulder strap, carrying 
case, viewer and film for $44.50. It should soon be available 


throughout the country 








Low Cost—Die casting is the only method by 


which these parts could be produced at reasonable 
cost and ZINC provides the utmost in castability. 
The complexity of shape thus achieved not only 
permits an unusually compact assembly but greatly 
minimizes the need for costly machining and assem- 
bling operations. 

Top Quality—Obviously a high degree of dimen- 
sional accuracy is required for this type of applica- 
tion and ZINC rates highest among the commonly 
used die casting alloys in this respect. ZINC Die 
Castings also assure toughness to withstand abuse 
and they provide sufficient weight to give the camera 
a “feel of quality.” The as-cast surfaces of the large 
castings are easily finished in an attractive wrinkle- 
enamel and the small parts are electroplated. 

Ask us—or any die casting com- 

sen? pany—for a copy of “The End Uses 

of Zinc Die Castings” to learn about 

the diversity of ZINC Die Casting 
applications. 


The New Jersey Zinc Company 
160 Front St., New York 38, N.Y. 


> ZINC 


~wr~s FOR DIE CASTING ALLOYS 














The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (uniterm ducity) ZINC 
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Produc t 


SCIENCE MAKES POSSIBLE 


Vacuum cleaner air 
filter and a sweat 
band, both with 


sealed edges 


Thermoplastic man-made fibres can be felted. Amer- 
ican knows how. They can be fabricated into special 
parts and products with dimensional stability and 
accuracy for assembly or use without further pro- 
cessing. If desired, fused edge products can be joined 
to other fabrics instead of by the conventional meth- 
ods of stitching, adhesives or clamping. The felt with- 
in the edges can have any desired porosity, or density 
characteristics, within wide limits, since such felts can 
be made entirely of manufactured fibres, or contain 
mixtures of natural and man-made fibres. Thus these 
fused-edge felts have great versatility, and are capable 
of rendering many different services. It will pay you 
to look into what fused-edge felt products and parts 
can do for you. Write for information on your com- 
pany letterhead 
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Some 
Present 


Y 
/ 


Dust shields 

Vacuum cleaner filters 
Powdered soap containers 
Face powder pads 
Insulation 

Clothing lining 

Fluid filters 


(the field has barely 
been scratched!) 


a. . 





78 GLENVILLE RD. 


GLENVILLE, CONN 













With Allis-Chalmers Type H Starters, your motors, 
cables and associated equipment are protected 
against short circuits by fast-acting current limit- 
ing fuses. These fuses cut off short circuit current 
at a low safe peak value. The short is cleared in 
less than a half cycle . thus minimizing the 
possibility of damage. 


Noiseless, Safe, 


Positive 


Action is silent. An indicator in the end of fuse 
reveals occurrence of short. Blown fuse emits no 
gas, flame nor vapor . discharges no metal. 
Flashover caused by ionized vapor is eliminated. 
Fuses will not blow unnecessarily .. . protection 
against locked-rotor or single-phase conditions is 
provided by overload relays coordinated with fuses. 


The FULL Protection Starter 


Quick action short circuit protection is a part 
of the Full Protection engineered into a Type H 
starter . complete, positive protection which 
permits men to work in safety, guards motors and 
machines against costly damage, lengthens equip- 
ment life, increases production by reducing down 
time. Get all the facts from your nearby A-C 
representative or write Allis-Chalmers, Milwaukee 
1, Wisconsin. 

A-4368 


Current Limiting Fuses 
Clear Short Circuits 


in Less than 


80,000 amperes ————— >" 





~>——— 100% 





- . Shi 
available in system ‘ i ' obtained with 
4 
would be passed . | ordinary fuse 
by ordinary fuse ; ‘ 
; " 
r | ; 
j | } 
J 4 } 
eon apna ' i Allowed by 
let-through curren! : current 
with current ‘ limiting fuse 
limiting fuse : > 6% 
—- \ i rz —** 





Current Limiting Effect 





«© ALLIS-C 





Force on Conductors 





HALMERS 
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applies special compound for 
tapping 100% thread in thin-wall 








increases output 35% 


improves quality 
eliminates hand operation 


at 
STANDARD TOOL & MACHINE CO. 
St. Lovis 





Norgren Spray-Lube System gives more 
efficient application of cutting oils for: 
@ higher cutting speeds 
© faster rate of feed 
® longer tool life 
¢ lower unit production costs 





on tapping machines, drill presses, milling machines, 
grinders, lathes, boring machines, high-speed saws, 
stamping presses, deep draw presses. 


WRITE FOR COMPLETE DATA 





A Drop of Coolant 
NEW FOLDER No. 491 ty 
i 
12S ere 
3428 So. Elati, Englewood, Colo 
Coolant where you need it Fine sprey rapidly dissi- 
-+. Spray is applied to work putes heet...the spray lubri- 
reo from ired direc- tes tool efficiently; hos 
PIONEER AND LEADER IN OIL-FOG «ic 1 torscghly Iubtcots renter enpaced oll onions 
ritical crea a or , issipe- 
LUBRICATION FOR 26 YEARS cartaiamek, cidiaaadianiiie:... caeaaeadte 
VALVES FILTERS HOSE ASSEMBLIES REGULATORS LUBRICATORS 
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OK I SME LY 
VY 
America’s preferred strip steel 


Every shipment of USS Amerstrip gets to you ses and tempers in carbon, stainless, and alloy 


quickly, and intact. Amerstrip is tightly bound steels . . . in coils or cut lengths . . . with a round 


to a sturdy wooden pallet with steel bands. It or square, natural or rolled edge . . . in all com- 


travels the roughest roads, the fastest freights, mercial finishes. 
without damage. Assurance that Amerstrip will If you have any question about the selection 
or use of strip steel, write to American Steel & 


son why it is more widely used in a greater vari- Wire, Room 842, Rockefeller Building, Cleve 
land 13, Ohio. Our steel specialists will be glad 


arrive in good condition, ready to use, is one rea- 


ety of products than any other strip steel. 
Amegstrip comes in a complete range of analy- to help you. 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STx “L DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


CARBON * ALLOY STAINLESS 
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ZVARV-TALLY 


Multiple-Unit Reset Counter 
key 


DESIGNED TO COUNT 
ANYTHING COUNTABLE 


ew Vary-Tally can be supplied in 
; to 6 banks high, 
counting units 
tands in tiers. 
,1 features of 
onstruction: 


this n 
any combination up 
12 units wide, with the 
arranged compactly on § 
Now check these speci 
Veeder-Root design and ¢ 


@ Easily Readable from any Angle . . . Bold Figures Always Centered 
in Window . . . No Glare . . . Figures not Covered by Fingers in 
Operation 


@ Easily Portable, yet Ruggedly Built for Long Wear 


@ Separate Counting Units Can be Rotated like Tires on a Car, to 
Distribute Wear Evenly 


@ All Parts Corrosion-Resistant 

@ Working Parts of Hardened Steel 

@ Operation Not Affected by Extreme Heat or Cold 

@ Individual Tag Above Each Counter-Window Not Strip Tabs 
@ Veeder-Root Quality in Every Part 





ea cae 
Se - ® VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT 
Chicago 6, lll. * New York 19, N. Y. « Greenville, S.C. @ Montreal 2, Canada + Dundee, Scotland @ Offices and Agents in Principal Cities 


Now what’s on your mind, that Vary-Tally can help you count? Write 
for news sheet and prices. 7 
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AVIATION CORP 
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AVIATION CORPO 


Bendix. . 
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AVIATION CORPORATION 


Bendix 
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Bendix 


AVIATION CORPORATION 


Bendix 
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P. Roy Marshall of the Bendix Aviation Corporation says: 


‘“‘We save more than the cost of a mold 
on every run...thanks to Plaskon’ Alkyd” 


““As compared to the expense of fabricating commutators 
and other complex parts from sheet stock, we save many 
times the cost of the mold on every run by using 
PLASKON Alkyd reinforced with glass fibers.” 

So successful has been Bendix aviation experience with 
Alkyd, that they are using it for 24 critical parts in 
which lack of strength and dimensional stability would 
be disastrous. 

And other electronic manufacturers, with increasing 
frequency, are turning to PLASKON Reinforced Alkyd 
for molding intricate parts that previously had to be 
made by costly, multiple-assembly operations 

They are discovering that PLASKON Alkyds save 


18 





them time and money, and that, because of the superior 
strength and electrical qualities of Alkyd, better prod 
ucts can be made. 

Other PLASKON Alkyds include granular and putty 
type compounds. Like Reinforced Alkyds, these have 
the excellent electrical properties, dimensional stability 
and molding characteristics that help solve many pro- 
duction headaches in jobs for which they are specified 

Why not find out what PLASKON products can do for 
you? Our technical staff is ready at all times to discuss 
your problems, help you find the right material for your 
needs. Write today or call your nearest PLASKON Man 
He'll be glad to assist you without obligation 
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9 advantages for the 
electronics industry 
with PLASKON « reintorces ALKYD 


Elimination of costly fabrication reduces 


et 
. 


Extreme dimensional stability 


pretudien esste + Great impact strength and shock resistance 


« Provides solid mounting for inserts i i ated ie 


High dielectric strength 


Can be molded to extremely close tolerances 


hWN 


« Superior arc resistance 


OONAW 


Outstanding structural strength 





ah dat eae 


Dimensional stability of Plaskon Reinforced Alkyd allows 
close-tolerance molding of this disassembled commutator 
body. Excellent bonding with metal saves cost on expensive 
silver inserts. Strength of material allows molding of thin 
sections. Most important, PLASKON Reinforced Alkyd 
saves money by cutting down rejects. Pieces shown are 


molded by Bridges Plastic Products, Inc. (Los Angeles). 





For further information on PLASKON plastics and resins address 


BARRETT DIVISION, Allied Chemical & Dye Corporation, | } 
40 Rector Street, New York 6, New York. WHitehall 4-0800 i 


Product Engineering — June, 1954 19 





Why stop » g 
AUTOMATION =o 


ak ? 
. Wee 

i oy, 

- x Ps 4 


Automation is a new name for an 
objective long pursued by industry's 
keenest minds. It means successive elim- 
ination of manual operations. 

In the production of metal or plastic 
component parts — by machining, 
molding, etc. — automation has made 
advances that in some cases seem al- 
most magical. 

By contrast, assembly often plods 
along slowed by outdated methods. 

Progress toward automation does not 
end where assembly begins for manu- 
facturers who take full advantage of 
the P-K Fastening Method. They elimi- 
nate manual operations like tapping, 
nut-running, inserts in plastic — and 
avoid the attendant trouble and ex- 
pense. Automatic screw driving equip- 
ment can be used to further mechanize 
hand operations on many applications. 
Savings run up to 50% and more. 


Complete automation is, for most, a assembly hands 


distant dream. Meanwhile, assembly 


- millions of 


hands control your fastening costs. 

Find out how P-K Self-tapping Screws a head start 
can double — even triple — their effi- 
ciency. It pays — and pays well — 
today. Talk to a P-K Assembly Engi- 
neer. Parker-Kalon Division, General 
American Transportation Corporation, 
200 Varick St., New York 14. 





a’ =) ay iS © 


r - 
LIN STOCK | . . see your nearby P-K Distributor . . . 
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AUTOMATIC DRIVING adds extra speed to the faster P-K Fastening 
Method. Here, an automatic, double-spindle, hopper-fed ma- 
chine is being used for driving two P-K Type U Drive Screws 
simultaneously in a plastic electric outlet. Single or multiple 
spindle machines are available from several manufacturers. 


EVINRUDE RELIES ON PROVED STRENGTH of P-K Self-tapping Screws 
for this critical fastening in an outboard motor sub-assembly, 
where lasting security is vital. A P-K Binding Head Type F is 
driven through a die-cast aluminum drive housing and acts as a 
retainer for the stamped aluminum exhaust baffle. 


Jie Ceeginal, 










C2 ez 


2 21 SCREWNAIL 


your local Supply and Service Specialist 
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MAYTAG ASSEMBLY MOVES FASTER because fastenings made with 
P-K Self-tapping Screws are simpler, easier, dependably secure. 
In the Maytag Dryer shown, 80 Type A and 46 Hex Head Type 
Z are used, in all, for fastening sheets from 24 to 11 gage — 
driven with air-operated tools. 





— 


TELEREX GETS CLEAR PICTURE of performance. For this “Hi-V” 
Reflector, Telerex, Inc., needed proved resistance to high tension 
and vibration. They specified 17 slotted Hex Head Z, reasoning 
soundly that P-K, the originator, knows best how to put uniform 
hardness and toughness in every screw. 






f 


MASONRY 
NAIL 








NOW! THE 





NEW MATERIAL 


PROCESSED FROM Firestone’s 


‘hs development of injection molded Unplas- 
ticized P.V.C., made from Exon 402-A is an- 
other indication of the wide versatility of this 
new material of construction. This achievement 
makes possible the manufacture of corrosion- 
resistant construction materials of countless sizes 
and shapes— produced quickly, with high strength 
and at low cost. 

Now rigid pipe fittings of Standard I.P.S. sizes 
14” through 4 
produced on a Jackson & Church press utilizing 
the Hendry pre-plasticizing process. 


, slip-fit and threaded, are being 


> ie) 


Using Firestone Exon 402-A as the basic material, 
Jackson & Church, Saginaw, Mich., are turning 
out completely uniform, strain-free products with 
excellent chemical resistance and inertness. 


Whenever your Unplasticized P.V.C. applica- 
tions call for injection molding, Exon 402-A can 
provide the qualities of toughness and corrosion- 
resistance to the final product. Consider what 
this new material of construction in injection 
molded form can do for you. Contact Firestone 
today for complete details about Exon 402-A— 


its uses. methods and advantages. 
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OF CONSTRUCTION... 


UNPLAS TICIZED RVC. 












SPACE 341 





qationa/ | For complete information on the entire line of Firestone EXON Resins, ‘ 
elastics 


es POSition call or write: CHEMICAL SALES DIVISION 


Firestone Plastics Company, Pottstown, Pa., Dept. 6B, Division of The Firestone Tire & Rubber Co. 











Product Engineering — June, 1954 23 


waaner’ Youcan 


ELECTR 


00 dustry 


of leaders 


Motors that drive compressors, pumps and 
blowers need plenty of electrical and mechani- 
cal stamina to hold up under the hard steady 


grind demanded by these applications. 


Fitting the right motor to such equipment is 


COMPRESSORS 





depend on 


Yenity of power 


not a problem of designing and building special 
motors, but of choosing a standard Wagner 
Motor suited to the job. Wagner Motors are 
diversified in design and can be readily adapted 


to a wide range of such applications. 






Improve the performance economy and depend- 
ability of your product by choosing Wagner 


Motors as standard equipment. 


When you standardize with Wagner—you get 
the advantages of a liberal warranty and of 
nationwide service facilities, with on-the-spot 
service, replacement motors and parts available 
from 25 Wagner-owned Service Branches and 
more than 750 Authorized Service Stations. You 


can choose from a wide variety of types and 


sizes (from 1/125 to 400 hp). 


Bulletin MU-185 gives information on the com- 
plete line. Let a skilled Wagner 
engineer discuss your motor needs 
with you. Just call the nearest of 


our 32 branch offices, or write us. 
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Wagner Motors to furnigh 
for your product 


a 
ae EES 
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Wagner 15 hp 
Splash-proof polyphase 
motors driving water 
circulating pumps 


ot a large oil processing 
plant in Lovisianc. 


Rm 


Wagner 40 hp 
Explosion-proof motor 
driving a blower to 

draw grain into a hopper 
at a Southern brewery. 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Ave. e St. Lovis 14, Mo., U.S. A, 


\ i 
eLECTRIC motors « TrRaWsFormens + iInpSsTRIAL aRaxes 


AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 
BRANCHES IN 32 PRINCIPAL CITIES 
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2. Elongation, tensile strength and maxi- 3. Fluid and temperature tests check 4. Precision molding of superior 
mum compression set ratings aredetermined compound resistance to oils, fuels and 
». Laboratory and service tests make chemicals at high and low temperatures .. . fits. Parker has molds for every standard 

rated characteristics are held. assuring the long life of Parker O-rings. O-ring size. Mail coupon for data. 


compounds provides close tolerance 


Product Engineering 





the other one leaked! 


Comparison tests prove Parker-formulated 
rubber O-rings successfully withstand 


fluid, temperature, pressure conditions 


1. New non-flammable hydraulic fluids ruined one O-ring . . . 
didn’t harm the other in this sealing test. Both were originally the 
same size. Yet, one is now swollen, chewed and chipped. The other 
wasn't damaged because it was molded of a Parker Compound that 
resists nonflammable fluids. 

Pressure and temperature can also cause problems. When you use 
Parker O-rings, you are sure to get exactly the right O-ring for your 
specific application. We invite you to compare Parker O-rings with 
any other make. Here are some of the reasons why you'll find they 


seal better and last longer . . . 


RUBBER PRODUCTS Div. .. 

THE PARKER 
APPLIANCE COMPANY 

Section 507 -L 

17325 Euclid Avenve oS 
Cleveland 12, Ohio 


Please send me the follow- 


ing information: 
[ ] O-ring catalog No. 5100 


Custom-molded rubber catalog Nx 


CITY STATE 


, » , , ; 
5. Compare actual samples. Ask 6. What other Parker products interest RusBer Propucts Division 


your Parker representative to check you? Triple-/ok flare tube fittings, Ferulok rhe Parker Appliance Company 
your specifications. Prove how Parker  flareless tube fittings? Hoze-/ok fittings and 17325 Euclid Ave., Cleveland 12, Ohio 
O-rings seal better and last longer. hose assemblies? Directional control valves? 1538 South Eastern Ave., Los Angeles, Cal. 


je rker 


system components 











How Doehler-Jarvis is helping 





story of AMF’s unique Automatic 
.\\\ Pinspotter and the 99 
Doehler-Jarvis die castings that 













make it economically practical. 


Crac ...ck! Your pins fly ... all but four! 

Woosh! The pinspotter goes into action, the 
instant your ball hits the pit .. . to lift the four . 
standing pins, sweep deadwood into the pit, re- 
turn the ball to you, and re-set the four standees 
exactly where your first ball left them. 

Crac ...ck! Your second ball hits to give you 
your 10th frame spare, extra ball, and then the 
game. As the pinspotter spots a new set of pins, 
you take time out for refreshment... and a look 
behind the scenes at the marvelous machine 
that automates bowling. 

This unique pinspotter practically thinks for 
itself, adjusts to all the variables of the game and 
bowler. It is simple, as fast as the bowler, precise, 
and unbelievably reliable. 





Product 






















“Pinwheel” lifts pins from pit to distributor 
which delivers them into die cast spotting cups 
(left). Other Doehler-Jarvis castings are used to 
guide rods that clamp pins to “pinwheel” and 
to mount distributor head (above). 


































automate bowling... 


It could be prohibitively expensive . 
tion man’s nightmare. 


.. A produc- 


But American Machine & Foundry Company 
found ways to keep costs down. Right at the start 
they brought Doehler-Jarvis into the picture. 

Together, engineers from both companies went 
over the prototype piece-by-piece, operation-by- 
operation ... looking for the best ways to keep ma- 
chining and weight down, precision and durability up. 

The result of these meetings of minds? Doehler- 





Standing pins moved off spot by first 
ball, must be held above pin deck for re 
turn to same position for second ball 
while deadwood is swept away. How the 
pinspotter accomplishes this is shown 
below 


Zz 


\ 





Sponge rubber pad, supported in a 


Doehler-Jarvis die casting, locates the 
“off-spot” pin, grasps it, lifts it, and puts 
it down exactly where it was before, thus 





conforming with one of the game's most 
rigid rules 








Jarvis is die-casting 99 parts for the pinspotter. At 
AMF’s plant, a hole may be tapped or a light finish 





cut made... but the bulk of the machining and a 
good deal of expense is avoided. As one AMF engi- 
neer puts it, “anytime you can eliminate machining 
today, you're certainly saving money.” 

Cutting costs for customers, big and little, is a 
Doehler-Jarvis specialty. Some of the best-known 
makers of automotive, electrical, communication, 
household, and office equipment count on Doehler- 
Jarvis to help them take full advantage of the die 
casting process. 

You can count on Doehler-Jarvis, too...to apply 
to your problem the savvy in die design and parts 
production developed in our 50 years in this busi- 





ness. Call us in early in the planning stage. 


Doehler-Jarvis 
Division 
of 


National Lead Company 


General Offices: Toledo 1, Ohio 
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now KLIXON prorecrors 


PREVENT MOTOR BURNOUTS 

















CLICK ...5T'S OFF! 
When the temperature within the motor 


reaches the Geow point, nt Klixon Pro- 
tector Ps ss ‘s 
snaps the power prevents a 

















— CLICK ...1T’S ON! 


As soon as the motor cools to a safe operating 
yy RF auto- 
snaps the power 2...0F 
by pushlag the ‘he 
reset (ype is 
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PROTECTEO 
MOTORS 








...used for over 15 years on “TACO”’ 


Water Circulating Pumps 
to assure dependable operation 


Illustrated is a Taco Water Circulating Pump manufactured by Taco 
Heaters Incorporated, Providence, R.I. The motors used in these units 
have built-in Klixon Protectors to prevent motor burnouts. Here’s 
what Mr. R. T. Schoerner, Chief Engineer, has to say about Klixon... 


“We have been using motors equipped with Klixon Over- 
load Protectors on our circulating pumps for more than 15 
years. We have found these protectors to be unusually de- 
pendable for this tough service.” 


As a user of electric motors, you can keep your equipment oper- 
ating, Cut motor repair and replacement costs by using motors with 
built-in Klixon Protectors. The additional cost is low... pays for 
itself in short order. 


—KLIxoN 


SPENCER THERMOSTAT £5 


Division of Metals & Controls Corporation 
906 FOREST ST., ATTLEBORO, MASS. 





Automatic Reset 


Maaoua! Reset 
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Here’s a 


Thermostat Metal 
that takes a shower 


TRUFLEX 
J7 





Resists Water 
Corrosion 





It’s natural for a duck to take to water. And it’s 
natural for General Plate Traflex J7 Thermostat 
Metal to operate without corrosion in water. Take 
for example the shower mixing valve illustrated. 
This and similar coils have operated continuously 
in showers-and hot water tanks for over 15 years 
without failure due to corr%sion. 


Other Truflex J7 Thermostat Metal coils are 
operating successfully in such applications as 
hot water temperature measuring valves, tanning 
applications which often operate in mild acids, 
radiator valves and the like. 


You, too, can obtain constant and accurate per- 
formance in your products because General Plate 
fabricates to your exact specifications, complete 
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Thermostat Metal 


and Likes it! 


Truflex thermostat metal 
units ready for installation. 
You get reliable performance because every order 
comes to you an exact duplicate of the original... 
consistently uniform in tolerances, temperature 
reaction and performance, thus preventing rejects 
and costly adjustments in assembly. 


For you who desire to manufacture your own 
parts, ITruflex Thermostat Metals are available as 
strip in coils or flat cut lengths. Write for engineer- 
ing assistance and catalog. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
16 FOREST STREET, ATTLEBORO, MASS. 
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1. Ceramic-coated stator laminations provide excellent dielectric qualities 


and maximum resistance to heat 


2. Stator slots insulated with mica-coated fabric highly resistant to water 
oil, heat and electrical strain 


3~ Dynamically-balanced rotors to eliminate vibration . . . a practically inde- 
structible unit of pure copper or aluminum passing through rotor laminations. 


4. U.S. standard interchangeable ball bearings in metric sizes. Mountings 
protected against dirt and moisture 


5. Precision-ground shaft_painstakingly ground to the highest, most 
exacting standards. Made of the finest, high tensile steel 


6. All major types—available from stock . . . open drip-proof, splash-proof, 
totally enclosed non-ventilated, totally enclosed externally fan-cooled . . . 
in a wide range of horsepower sizes 


Write fot FREE catalog / 
Get all the details about the 
complete Brook line... 
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1904-1954 


write today! 


BROOK MOTOR CORPORATION 


3555 W. Peterson Avenue, Chicago 45, Illinois 


«», tespected and used the 
world over for SO years! 
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THINNEST, STRONGEST OF ALL PLASTIC FILMS 


new |u Pont MYLAR 


DOES AN AMAZING VARIETY OF JOBS BETTER 


Strongest of all! plastic films! An exceptionc 
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New possibilities of product improve 
fields : rt 
fashion fab 


“Mylar” 


This new product of 


ment il is elec 
ilcap 


ire ope ned by 


tri icitors 
rics 
polyester film 
Du Pont 
balance of electrical 
cal 


strengti 


unusual 
il, 
il properties Its tensile 
its 


research offers an 


chemi 


VSK 


ind therm 


of 23,500 p.s.i. permits 


inul tu ! l is thin 


mi 


ot a mi 


“My “has a higl 


strength nd 


dielectri 
low power 
factor. These properties, together wit! 
g mechanical properties 
| stability, it idea! 


nsulating purposes 


indin 


make 


7 


BETTER THINGS FOR BETTER LIVING 


Bot Z 


«2? 4 
| aA 


Balance of properties 


ts thet to 


perrn 


Attractive poftterns pr 


be bonded }t st 


SS 


resist Iiproving 


soivent 
nsitive our copy 
Mylar”’ is 
il It 


iamina 


coverings 
laminated to 


ind 


Ise 
where 
Kr isbestos 
orm 
vapor barrier 

t cutting protect 
itio!l 


nt 


By 


“MYLAR” 


pplied cos 
| QR 


msul 


would like to ev 


PONT 


THROUGH CHEMISTRY 





Get Greater | 
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Here’s the inside story of a great 
new motor. It combines the best of the new devel- 
opments in methods and materials with the best of 
the tried and proved principles that have made such 
an outstanding record for Allis-Chalmers motors. 

Smaller in size than previous designs, it offers 
greater protection against damage from falling li- 


Motor Economy 


... Prowed Principles 


quids and solids. The bearing design gives greater 
bearing protection, ease of maintenance and long 
life. Insulation gives you famous Allis-Chalmers 
rugged dependability. 

Consult your nearby Allis-Chalmers Authorized 
Distributor or District Office on your motor needs 
Or write for Bulletin 51B6210. 


STATOR DOUBLE INS\/LATED —Stotor laminations are 
welded across bock for rigidity. Heavy varnished cambric insulo- 
tion is inserted between phase windings. Wound stator is dipped 
several times in special insulating varnish of proved effectiveness 
and stamina, and boked after each dip. The Allis-Chalmers stator 


RIGID CAST-IRON FRAME-—Heovwy. distortion-free cast- 
iron frame holds beorings in rigid alignment . . . gives all- 
eround protection against physical damage . . . resists rusting. 

Air intakes are well protected by being located on the under- 
side of the end housing. There is plenty of room for free air 


is both physically and electrically strong . . 
against moisture, heat and corrosion. 


. thoroughly protected 


circulation on the back of the stator core for efficient, even cool- 
ing. Air is discharged horizontally and to the sides. 


Multiple bearing protection keeps grease in... 
keeps dirt out... permits relubrication in service 


Extreme care has been taken to provide longest possible 


bearing life and lowest possible maintenance costs. The 


bearing itself is of double-shielded type, which allows con 
trolled migration of grease in and out of the bearing to suit 
operating conditions. Yet bearing is protected against 
greatest cause of bearing trouble — overgreasing 


Close running clearances and double labyrinth seals be- 


tween the shaft and outer bearing housings keep grease in 
the bearing and exclude dirt. Grease is kept out of the 
interior of the motor by a bearing cap with a long running 
clearance along the shaft. The cap is held tightly in place 
by hex head cap screws. Large 
grease chambers hold an ample 


supply of lubricant 


ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 





See what adhesives are doing today! *¢ 
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COMPANY 


see our catalog in 


PRODUCT 
DESIGN 
FILE 


or write for copy 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


. SCOTCH 

















World's First 84° Magnesium Co 


a new look at Magnesium! 


UP TO 25% 
PRICE REDUCTION 
ON SHEET AND PLATE 


New Dow facilities—now in operation—are producing magnesium 

quantity. Wider, longer—magnesium sheet now offers a brand new challer 
designers, engineers, manufacturers. To cut costs, to save weight, to add str 
to do revolutionary new things for many products—get the new magnesium 
Call the nearest Dow sales office or write THE DOW CHEMICAL COMPANY, Magn: 


Department, Midland, Michigan. 





Here for the first time, large Specially designed, carefully con- Constant inspection plus rigid Note how coil of 
magnesium rolling ingots weigh- trolled ovens pre-heat huge mag- production controls assure yni- sheet illustrates new a 


ing nearly a ton are being rolled. nesium ingots just before rolling. form magnesium sheet quality. in greater widths and lengtl 








you can depend on DOW MAGNESIUM 










got a problem? 
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motors: 
* 


Fractional H. P. motor applications require individual solutions—-there are rarely 

two applications that are exactly alike. That's why Howard makes a wide range of 
motors in Universal and Direct Current, Shaded pole, Induction motors, Gear 
motors, Blowers and Dynamotors. Because of this flexibility, Howard fractional 
H. P. motors offer a likely solution to your motor problems. 


Our experience has been gained from building motors for more than 85,000 
applications. To mention a few of the hundreds of applications currently in our shop, 
motors for—air conditioners, accounting machines, beacon lights, coin operated 
devices, dictating machines, facsimile equipment, electronic equipment 





projectors, hedge trimmers, portable power tools, instruments, 


Universal and D.C. Motors ; 
sewing machines, tape recorders and many more 


1/1000 to 1/2 h.p 
Shaded Pole Motors To get the complete facts on Howard fractional H. P. motors, 
1/2000 to 1/8 h.p wrife or phone (Racine 2-2731) today. Please address 


Chief Sales Engineer. 
Induction Motors g , 
1/1400 to 1/4 h.p. 





DEPT.PE-6* HOWARD INDUSTRIES, INC.+ RACINE, WISCONSIN “i. 


DIVISIONS EMG ELECTRIC MOTOR CORPORATION 


; Y 
@ee) RACINE ELECTRIC PRODUCTS . 


CG cYCLOHM MOTOR CORPORATION 





FOR QUANTITY APPLICATIONS TODAY 


HOWARD 















What are the 4 key factors 








in selecting a gasket material ? 



















. FREE FOR YOUR FILES 


When you want to find the fou 

lecting a gasket material need to know what 
Armstrong materials meet current specification 
e “Armstrongs Gasket Material 


17 helpful sections, including: vised for 1954, this 24-page manual off 


ssential to anyone mecerned wit! vaskets (¢ 


. . . . joint design. It includes suggestions o vasket 
@ Designing flanges for efficient sealing li ahs dcahees PE? 
of gasket materials ind 


@ Sealing with confined resilient gaskets 


offers important specification 


@ Designing gaskets to reduce costs data, See it in Sweet's product 
ce sign file sechion sh For 
@ Effect of gasket widths on compression your FREE COPY, fill in 


mail the coupon below 


“i. @ Relation of gasket thickness to load 
SEND COUPON TODAY 


@ Design problem: peculiar to rubber gaskets 


a @ Effect of surface conditions on gaskets | Armstrong Cork Co., Industrial D 


7106 Irvin St., Lancaster, Pennsvlvani 





ARMSTRONG’S 
GASKET MATERIALS | ‘..” 


® 


June, 1954 
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HOW THEY 
ADDED YEARS 
TO THE 
BOOM’S LIFE 


\ 


Many a sidewalk superintendent has winced at the 'S 
beating taken by excavating equipment, like this trench ¢ 
hoe built by Hanson Clutch & Machinery Co., Tiffin, 
Ohio. It takes a rugged boom and stick, for example, 
to absorb those jarring impacts and straining lifts 
day m, day out, with no downtime for repairs. 

Wanting their product to stay on the job even in 
tougher-than-usual service, the Hanson people turned 
to Mayari R high-strength, low-alloy steel. They found 
that Mayari R, with its yield point of 50,000 psi, built 
a much stronger boom and stick than carbon steel, 
without increasing the weight. One of these Hanson 
units, operating with an oversize bucket, recently 
completed six years’ service with its boom and stick 
still in excellent condition. 

Mayari R can be fabricated and welded as easily 
as carbon steel, with the same equipment and methods. 
Tests show that its resistance to atmospheric corrosion 
is five to six times better than that of carbon steel. 
These and other facts about Mayari R are detailed in 
our new Catalog 353. Get in touch with the nearest 


Bethlehem sales office for a copy. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem 
products are sold by Bethlehem 
Pacific Coast Steel Corporation 
Export Distributor Bethlehem 


Steel Export Corporation 





> 


MayariR makes & Uyphth.sthonpec.lerger tall 
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CHEMICAL RESISTANCE 






























These properties of neoprene 


make a better 


FLEXIBLE GEAR COUPLING 


This new design in flexible gear coupling has 
greatly simplified the job of connecting the shafts 
of driver and driven machines. The assembly 
consists of two geared hubs (one keyed to the 
driving shaft, the other to the driven shaft), a 
sleeve with an internal gear cut in it, two neo- 
prene-asbestos seal rings, and two snap rings. 

Here’s how it works. The internal gear in the 
sleeve slides over and meshes with the hub gears, 
transmitting torque from driver to driven hub 
Hub gears are slightly rounded to permit the 
coupling to take up 1!>° angular misalignment 
The neoprene seals slide over the shank of the 
hubs and inside the sleeve, retaining grease in the 
coupling and excluding dirt and corrosive mate- 
rials. Snap rings hold these seals in place and keep 
the sleeve from drifting off the hub gears. Since 
the flanges needed in conventional couplings are 
eliminated, size and weight are cut 40 to 50 per 
cent by this new design 

Neoprene was specified to assure long service 
life for the sealing rings. It resists both the lubri 
cant inside the sleeve and corrosive fumes out 
side. In fact, tests have proved that the neoprene 
seals perfectly even against chlorinated and aro 
matic hydrocarbons. Performance such as this 
has given Du Pont neoprene an important role in 
a wide variety of design innovations and im 
provements. 





EXPLODED VIEW 


Neoprene Sleeve 


Seal y, 


ASSEMBLED 


PROPERLY COMPOUNDED 


NEOPRENE WILL RESIST 


La * =) oa rc q . 
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The rubber made by Du Pont since 1932 





iain THINGS FOR BETTER LIVING 


~— 
Each issue shows new, unusual applications of neoprene > 
new products mproved designs. The neoprene applica y & ~ 

‘ ’ 
tion ted above is covered in detail in Notebook N > Rony 
Add your name to the mailing list today A 
E. I. du Pont de Nemours & Co. (Inc = 
Rubber Chemicals Division PE-6, Wilmington 98, Del —— 
OE a a Positi 
Fir a 
. A ‘ 
THROUGH CHEMISTRY — Sinesssahiansaieel — 


» FREE! THE NEOPRENE NOTEBOOK 
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connect with 
CANNON 
PLUGS 


For Aircraft, 


6 ya Electronics, AN 


a For Aircraft 


S Vibration Resisting— Moisture Proof 


AN-E 


For General Circuitry in 
More Rugged Applications 


K,RK 


For Rack-and-Panel 
Chassis Applications 


For Audio 


P,O 








For Microphone and Low Level Circuits 


Ky KK, Xb 


AE, For Instruments and 
. ~< oO Radio Circuitry 
ee) &) Dd, U 


4 
+ 





For High Pressure 
Applications 
= For Open Flame Protection 


C, ))/ STEEL SHELL 
~ FIREWALL 


Please Refer to Dept. 106 


CANNON ELECTRIC COMPANY, 3209 Humboldt St., Los Angeles 31, 
California. Factories in Los Angeles; East Haven; Toronto, 
Canada; London, England. Representatives and distribu- 
tors in all principal cities of the U.S. A. 





for better 
electronic equipment 


AN Series ...conforming to Specification MIL-C- 
5015B. 15 diameters and 260 insert layouts. 6 shell 
styles, AN3100 to AN3108. Plastic inserts. 





AN-E Series... environment resisting. Meets Spec- 
ification MIL-C-5015B. Completely sealed from cable 
to cable. Integral cable clamp. New grounding lugs. 
Improved sealing grommet and new grommet fol 
lower. Resilient inserts in two types. 


K, RK Series ...Special Acme thread. Rugged. 8 sy) 
basic shell shapes, 8 diameters, and 204 catalogued € 
insert layouts. The all-purpose, quality line. Canney 





DP, DPB, DPD, DPD2, DPD2R, DPR, DPA (min- 
iature), and DPM Series... rectangular in shape 
with many insert layouts in DPB and DPD. 


P and O Series, the original microphone series 
22 shell styles and 7 insert layouts. “P” plugs in steel 


X, XK and XL Series... 23 basic shell styles and 
8 insert layouts for cord-end or wall mounting. 


Sub-Miniature Connectors ... The D and U Series for cord-end, rack- 
and-panel, or wall-mounted applications. The D Series has 3 basic 
shapes, up to 50 contacts. The hermetically-sealed U Series, cyl- 
indrical with 4 basic shell sizes, accommodates up to 12 contacts 
in 12 insert layouts. DH Types used for hermetically-sealed min- 
iature components. 


Hermetically-Sealed Connectors ... with steel shells and 
contacts to withstand high pressures. Available in 
the GS, KH, DH, and U Series. Insulation is a vitre- 
ous material, fused under high temperature to shell 
and contacts, thus forming a true hermetic seal. 


AN-K and Cannon K Firewall or High Temperature Connectors 

.. offer you the greatest variety of this type of con- 
nector. Cannon made the first firewall connector and 
is still the leader in the field. Wall- or box-mounting 
receptacle. Straight or angle 90° plugs. Crimp-on 
contacts...no solder to melt. Inserts of asbestos- 
filled or glass-filled material. 






e 


Send for a copy of the 
Cannon Plug Guide 
Be sure to see 
Cannon's informative 
16mm technical film 


™~ Ask for “Contact.” 


CANNON 
ELECTRIC, 


Since 1715 
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why it pays to specify 
TORRINGTON 





Uniform, close control of precision-ground con- << 
tact surfaces —for even load distribution and maxi- , ~~» 
mum bearing life. on 


me Mh) Accurate geometrical conformity between races 


A ff*] and rollers—for ultimate load carrying capacity 
aa’ and performance 


Races and rollers heat treated according to the 
most advanced metallurgical procedures — for 
maximum durability. 





Individual one-piece cage for each path of rollers 
—assures freedom of operation. 





Integral flange on inner race—to give radial 
stability and positioning for thrust loads—both 
essential to satisfactory performance 


~~. a7 an 
(VZZEFLA 
Self-aligning—for continuous, free-rolling serv- 
ice under shock loads and at sustained speeds. 


pone 
f 


Unit assembly — for easy, economical (C 
handling. A \® 
" 
™~. 





Available from stock with either straight or 
tapered bore—for shaft or adapter mounting. 





These are advantages that give you long, efficient, low-main- 
tenance service in the toughest heavy-duty application. To 
get maximum value for your bearing dollar, specify TORRINGTON 
Spherical Roller Bearings. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn, 








SPHERICAL 


ror BEARINGS 


Cylindrical Roller « Needle «+ Ball ec Needle Rellers 







TORRINGT 


Tapered Roller 









Spherical Roller 


Model 3040 Kaukauna Heri- 
zontal Drilling and lapping 
Machine. 73"x7" railslide woys 
cre Ampco Grade 8 Metal. 





leds Machine Con. 


Kavkauna, Wisconsin 


Product: 





Problem: 





Solution: 





Results: 





Kavkouna Horizonto! D nq and Topping Machine Model 3040. 


To find a roilslide way moterial thet would provide dependable life 
in a tough service application. It hod to resist high beoring pressures 
ond maintain the close tolerances required in machine tool service 
Weor was a problem the slide travels at speeds up to 100 inches 
per minute. The material also had to provide superior bearing quali- 
ties to operate satisfactorily against the semi-steel bed casting, 


AMPCO METAL 


The Ampco Metal ways show practically no wear in this tough, con- 
tinvous service. That's how Ampco Metal helps Kavkauna guard its 
reputation for dependable operation and top-grade output 

And that's why you find Ampco Metal at critical points 
os» vf 


wherever wear and high bee 


of machine tools 
factors 


PRODUCTION-WISE TO AMPCO-IZE! 
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Sand-cost water wheel — 12,000 Ibs. y /) — ane te 
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hollow rounds, ond shapes 
























Kaukauna Machine Corporation fights 
wear and high bearing pressures 


ae & ¢ A Ue en ee reundilll 
rectangles, centrifugally-cast die blanks. ; 


, I ‘HE ability to stand up year after year in tough machine-tool 
service proves that Ampco Metal can really take it. 


And Ampco Metal — a series of special alloys — adds longer life 
to both your product and production equipment, gives you lower 
costs, less grief. Here’s why: 


Ampco Metal has high compressive strength — won't squash out. 
It has remarkable resistance to wear in all its forms — abrasion, 
corrosion, erosion, cavitation-pitting, etc. Ampco Metal gives you 
high impact and fatigue values — makes a superior bearing material. 
That's why it is often called “the Metal without an Equal.” 


Ampco Metal is easy to use — available in practically any form 
you need. You can get it in sand and centrifugal castings, sheet, 
plate, fittings, and fasteners. Also available as forgings, tubes, bars, 
extruded shapes, and welding electrodes and wire. 





Perhaps Ampco Metal is the answer to wear, shock, load, and 
many other troublesome problems you face. Let it help you to build 
greater customer satisfaction into your product, or to obtain higher 
production, lower costs, longer runs in your plant. Get complete 
information on any application from your nearby Ampco field engi- 


: wri S. 
neers Of Wene © *Reg. U. S. Pot. Off ; Clutch ring — Centrifugally-cast. 


7, and mail todg,,* 
ear out this coupon “y/ AMPCO METAL, INC., Dept. PE-4, Milwaukee 46, Wisconsin 


I'd like to know more about Ampco Metal. Kindly send me your 
descriptive literature without obligation. 


Ampco Metal, Inc. 
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BURBANK, CALIFORNIA Company 7 a eee 





Company Address. 
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mildly corrosive service 
























Ve 


Fig. 1578N-4 


Mildly corrosive valve service poses a particularly 
tough problem in the process industries. To get 
maximum corrosion resistance, you have to pay for 
more than you need—high-alloy valves are expensive. 
And yet, ordinary cast iron often won’t do the job. 


An economical answer to many of these problems 
has been developed by Lunkenheimer with this 
new line of Nickel-Iron Gate Valves. Bodies and 
bonnets are 3% Nickel-Iron, for better corrosion 
resistance than ordinary cast iron, and trim is offered 
in choice of 18-8 (Type 316) Stainless Steel or 
Mone!l®, for maximum resistance at the point of 


THE INTERNATIONAL NICKEL COMPANY, INC. wsew'vores.1 


3% Nickel Iron Gate Valve, Class 125 Ib. 
... for process industries . . . developed 
and produced by The Lunkenheimer Co., 
Cincinnati 14, Ohio. Outside screw and 
yoke, bolted bonnet, flanged . . . face to 
face dimensions are American Standard 
for 125 Ib. Cast Iron Wedge Gate 
Valves (ASA B16.10-1939). 


LUNKENHEIMER develops new 125 Ib. 
nickel-iron valve for process industries... 


most severe service. This combination is cutting 
valve costs in the petroleum field, pulp and paper, 
wood treating, and scores of other process industries. 


This development is but one more instance that 
shows how nickel alloys can be used to provide 
significant advantages, whatever the equipment. 


Many standard nickel alloyed compositions are 
available, making it easy to select one with extra 
qualities for almost any specific use. Whatever your 
industry, if you have a metal problem, send us de- 
tails for our suggestions. Write today. 


Product Engineerins 














Get the Only Sheave with 
ALL the Most Needed Features 








Here’s Comparison of Magic-Grip Sheave and Other Sheaves 



































SHEAVE SHEAVE 
Ly c 

Bushing fully split Ne Yes 
for uniform clamping action. 

4. int ope ie x= : : : 

- All screws engage full thread. Yes Yes Yes No 
Mounts in one piece. = Yes ‘ No Yes Yes 
Squares itself with shaft. € ba A ” ie No No 




















Texrope and Magic-Grip are Allis-Cholmers trodemorks 


MILWAUKEE 1, WISCONSIN 
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ALSIMAG 576 
L-5A 






Impervious 






S PRESSURE AND VACUUM TIGHT % 


. 


— 






Pink 
513 (L-5A) 





" Thermal Expansion 


OW THERMAL EXPANSION Linear Coefficient 


oo ae. Fansite Sironate | tee. per v0. im] 
ad EXCEPTIONAL STRENGTH 


9, 


“ 2 


i G 


- 60 Cycles 
Dielectric 1M.C 
“uF Constant 10 MC 
4 > 100 MC 
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Dielectric Strength i 
"lee 60 cycles) Volts per mi 
Test dises 4” thick 
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Ohms 
per 


centimeter 


Volume 





Resistivity 





at Various 


cube 
Temperatures 








, e 60 Cycles 

4 a Power ’ ~~ 

10 MC. 

5 LOW DIELECTRIC LOSS Factor cas tae. 
Se y 60 Cycles 

o 3 1 mC 

g j 10 MC 


2 4 = 100 MC. 


QUICK DELIVERY IN ANY DESIRED QUANTITY. A\siMag 576 parts can be made 
in the full range of sizes, designs and processes that are normally available in other AlSiMag ceramics 


S3RD YEAR OF CERAMIC 


ieapeeeen DIE PRESSED + EXTRUDED 
AMERICAN LAVA CORPORATION 


MACHINED + METALLIZED 
A Subsidiary of Minnesota Mining and Manufacturing Company 
CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad Street, Nework, N. J 


Mitchell 2.8159 * SYRACUSE, Bulletin 524, sent on 
N. Y.: 204 Harding Place, Phone 9-0656 * CLEVELAND: 5012 Euclid Avenue, Room 2007, Express 


1.6685 * NEW ENGLAND: 1374 Mass. Avenue, Cambridge, Massachusetts, Kirkland 7-4498 : PHILA 
DELPHIA: 1649 N. Broad Street, Stevenson 4-2823 * ST. LOUIS 
1-4959 * CHICAGO: 228 WN. LoSalle St 


6815 Oriole Drive, Dalles 9, Dixon 9918 * LOS ANGELES: 5603 N Huntington Drive, Capitol 1-9114 


request, shows 


standard metallized hermetic terminals 


of this material. Custom made items can 
Central 6-172) * SOUTHWEST: John A. Green Company 


1123 Washington Avenue, Garfield 


be supplied promptly. Send blueprint. 






































FIRST IN THE FIELD 
WITH A COMPLETE LINE OF 
RUBBER COATED FABRICS 


Vulcan has been making industrial coated fabrics 


A 








since 1910. The list of satisfied users reads like a Vulcan coated fabrics 
“Who's Who of American Industry”— including the are the a: mmatestats 
or — 


United States Government. The new Vulcan catalogue 


‘ . F ; Air seals 
not only details the great diversity of fabrics Bensing cnals 
available but also contains useful specification Cable wrapping 
data. Send in the coupon today for your copy. Carrying cases 
Carburetors 


* Natural and synthetic 






Control diaphragms 
Covers and paulins 
Fuel containers 
Fuel pump diaphragms 
Gaskets 

Hospital sheeting 
Insulation 

Meter diaphragms 
Railroad car seals 
Regulators 

Safety clothing 
Soundproofing 
Transmission seals 
Vacuum pumps 


Many of the items for the above 
uses are produced to meet the 
specifications of AMS 3270, AMS 
3274-A and Mil. C 8068 Type ! 











See ee eee es 


VULCAN RUBBER PRODUCTS, INC. 


54 Worth Street, New York 13, N.Y 





Please send your new Catalogue of industrial coated 
fabrics to: 


Name . 








Address 





Manvfacturers of Vulcan-Duroflex products 
A subsidiary of Reeves Bros. Inc. 





neawnenwnenwoaennaed 
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TOUGH JOB? 


Texas’ newest pipe mill at Lone Star Steel chooses 


= 7 
i 





As far as the eye can see—Link-Belt roller bearing steel pillow blocks and helical gear drive units are used on Enterprise roller 


conveyors in No. 2 Pipe mill handling up to 6” dia. pipe. The No. 1 mill handles up to 16” dia. pipe. Helical gear drives are 
also used on the Selas normalizing furnaces and on Sutton rotary straighteners. In addition, Link-Belt chains, worm, parallel 
shaft, fluid and P.1.V. variable speed drives are used on cooling beds and transfer tables which were also constructed by Link-Belt. 


varnished and moved to yard storage 


| 1 he temperatures from heat-treating furnaces 


vy, continuous loads 


frequent, severe im- 





For your toughest shaft support jobs, it will pay you 


d have a hard time finding a tougher set of to investigate the possibilities of these self-aligning 
tions tor bearings. Yet that’s exactly the combination roller bearings housed in steel. You'll discover the fea- 
en tered by the roller conveyor units in a pipe mill. tures listed on the page at right are just a few of their 
Th pment manufacturers, who were awarded outstanding advantages. Ask your nearby Link-Belt sales . 
separate contracts for important conveying and handling representative for Mill Bearing Book 2565. For facts on 
ent lependently specified Link-Belt bearings. entire line, get Book 2550 
This s tion in all thr ases was approved by the 
sig g and supervising engineers, A. J. Boynton and wf 
Ce in Throughout the half-mile long production 
s in Nos. 1 and 2 pipe mills, these rugged blocks with 


LINK-BELT ball and roller bearings keep company with 
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ings support the rolls and the pipe as it is 


ized, straightened, threaded, tested, inspected, 





BALL AND ROLLER SEARINGS 
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READY ANSWER: 


LINK-BELT BEARINGS lor 
FACTS: sie“ 


- New Link-Belt Series LPK-6800-F “Mill Bearings” with 
oT) t*, Roller Bearing Pillow Blocks have rugged steel housings 
? with removable caps for easy assembly and disassembly. 


INTEGRAL SELF-ALIGN- 
MENT. Concave rollers op- 
erate between convex race- 
ways. Inner ring is true 
spherical element, free to 
turn in any direction with- 
out altering contact with 
rollers. Symmetrical rollers 
completely pocketed in re- 
tainers for accurate spacing 
and guiding. Long, care-free 
bearing performance is as- 
sured even with shaft de- 
flection or misalignment. 














SPIRAL STEEL SEALS pro- 
vide effective lubricant re- 
tention for either oil or 
ge Housing sealing 
protects all moving 
surfaces which are centrally 
lubricated from a large, 
common reservoir. > 


END PLATE can be used 
for protection where shaft 
terminates at the bearing. 
No added machining is 
necessary. 












Le WAY 





Wes 


COMPACTNESS is achieved 
with self-contained design. \ 





There are no external rotat 
ing parts to mar smooth 
appearance. 








LINK-BELT COMPANY Fx tive Offices, 307 N. Michigan Ave., 

Cc T 28) I Ser Industry There Are Link-Bele Plants and Sales 

Offices. Stock Carrving Factory Stores and Distributors in All Prin- Series LPK-6800-F 
cipal Cities. Export Offx New York 7; Canada, Scarboro (Toronto "M TT Bea: * with 
13); Australia, Marrickville, N.S.W.; South Africa, Springs. Repre- . — 
sentatives Throughout the World 13.38!-DER 


Self-Aligning Roller Bear- 
ing in Steel Pillow Block, 
part of Link-Belt's complete 
line of pillow blocks, — 
fianged cartridge, cartridge, 
take-up and hanger blocks and 
unmounted bearings 
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How to add months 


... even years to 





equipment life! 





This Super Stainless Gives You 
New Freedom From Corrosion! 





Imagine What Corrosion Resistance 
When you're faced with a severe corrosion problem, investigate the super Like This Can Mean To You! 


corrosion resistance of Carpenter Stainless No. 20. This sulphuric acid 
; } The problem here was to find a material 
resisting Stainless can often reduce shutdown time and add substantially , 
‘ that would stand up in nozzles used to 
O equipment life fill storage batteries with electrolyte. Spe 
| fixtures were used to handle 
If you are familiar with this alloy in its cast form, known as Durimet 20* cial fixtures were used to handle } 


’ -_ } Suiphuric acid (specihc gravity O80) at 
you can appreciate Carpenter No. 20's superior resistance to sulphuric acids, 70°F E Hard 
, tc peratures from QO to 140 ird 
plating and pickling solutions, mixed acids, etc. Now that Carpenter has be ie tanke ¢ ly ; 
d é I r er nozzies broke requentl 
solved the problem of producing this Stainless in rolled forms such as bars, seustionas Son euleteeneie often ton 0 
wire, strip and tubing, the alloy is enabling industry to add months—even high as 30 minutes. Even 18-8 Stainless 
years to equipment life nozzles, while solving the breakage prob- 
le corroded so badly they lasted only 
t Nmomne . " oy re . T > 
Many engineers tell us they're planning now to use No. 20 as soon as possible 2 weeks (see 18-8 nozzle on tight of 
tO improve corrosion resistance in their products and reduce shutdowns photo). Then Carpenter No. 20 was put 
For help in your product planning work get the new Carpenter Stainless No. 20 to work. After they had been in use for 
Book. In addition, start now to discover for yourself the far-reaching advan many months, nozzles made from No. 20 
T UP ] ir ? oO orros 5 lo. 2 
tages of No. 20. We'll be glad to provide test coupons and work with your showed no signs of corrosion (see No. 20 
-r- “ . . > < ] t ot } ‘ 

engineering staff. The Carpenter Steel Company, 117 W. Bern St., Reading, Pa _—- 
Export Dept.: The Carpenter Steel Co., Port Washington, N.Y "Carpenter Stainless N ‘ j 
CARSTEELCO” ler The Duriron Compa I U.S 
Pats. 2,134,670 185,987 and 2,200, 208. 


Contact The Carpenter Steel ye" "te, 
Company, Alloy Tube Divi- 7 


ow 





















sion, Union, New Jersey, for 
Carpenter Stainless No. 20 
in the forms of Tubing, Sheet 


= 





20 





and Plate 


> 
: 

2 
~ 
— 
Ey 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
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Put the powerful advantages of 


BaKkeute |2olhyethylene 


TRADE - MARK 


to work for your products 

























Do you need LIGHT Do you need SUPERIOR 
WEIGHT? INSULATION? 


Baxewrre Polyethylene is the 





Polvethvlene is the lightest 
of all plastics. With 
Bake rre Polyethylene vou 


perior insulat i material 
preferred for ] v-loss television 
t lead-ins. It makes wire and 
can make products easier to cable much lighter, more weather 
and chemical resistant. It giv 


, | , },] 
your engineers a highlv-adaptable 


use, less costly to ship and 
handle. Look at this 2-inch 
wat yupe. One mar res g 
water pipe. ne Man Cartes & saahestal Gur @ wide sanme of 
200-ft. coil with ease 


a uses as a pott ng resin is 
no rigging need wre sno co] coded wire and « mp nt 
rusting no electroivt whon, j it for gasket 
j , - — 
eee tr i freezing sta ts and s t ot 
a ot < 
There's high resistance to ‘ ' | t And ‘ 
rrosion, > J 
rrosion Baxketrre ¢ l Polyet é 
Imagine how manv wavs this j 
expanded wit inert 
lightweight, durable, and 
ver ter we nt run 
lv-fal _ 
asily ) ited m ris 
ea fabricat ail propert f VHF a UHF, 
can he } 
are iat : 
| t " t 
two far 








Bakeire Polyethylene has 


such inherent Hexibility that It t part r taste 
no plastic Ze! ire needed! It ! t 
There’s flexil tv with sl ipe < ta ls. f rack s 
retentior I squeeze t ul text ba i 
bottles of any color, with f other 1 In fact, it's 
frostv, translucent, metallic or ‘ il t to almost a 
other sal appealing finishes. ta } ikable 
It makes highly-flexibk ca that safe 
transparent film for packaging cor t . f 
foods and scores of other i akpr f bott 

products. The resins make an f 1 R t al pi 
excellent wax additive for und tubing Bak Tt 

bread and baked-g 1s Polyethylene i 

wrappers rov ! g iter make, sell, and t 

st gt tter heat sealing, pr ts bett ! 

gl eT |] t um ’ 





RIGHT NOW 1 the time to put 


BAKELITE Polyethylene to work for BAKE LITE 


present products and your products-in TRADE-MARK 
mind. It can be fabricated in every way 


known to plastics. It offers opportunities 

that no one can predict until he tries it 

Start investigating now by writing fo: 

our booklet, BAke.rre Polyethylene, to Ane 
Dept. XK-10, 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [gg 30 East 42nd Street, New York 17, N. Y. 
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ONE COMPLETE ROTATIONAL CYCLE OF 60 SEC. TIMER & CAM 
EACH SMALL DIVISION = 1 QUICK IMPULSE OF 8 DEGREES 


18 27 
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— ONE COMPLETE ROTATIONAL CYCLE OF 30 & 45 SECOND TIMER & CAM ——————— 
—— EACH SMALL DIVISION = | QUICK IMPULSE OF 5 DEGREES —- 
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This Mallory Interval Timer 
Switch...or an adaptation 
of it, may answer YOUR 
switch problems 





This versatile switch can be easily modified to handle an 
infinite number of circuits. The number of cams can be 
varied ... the contour of the cams can be shaped to the 
desired time cycle programs of varying applications... 
ae dn ib aed Uk a, ces es different bussing arrangements can be incorporated to 
eperations in a 72 aulaute cycle accomplish numerous circuit combinations. 


This Mallory Interval Timer Switch is designed 


so that the total time evele can be varied from 
zero to as much as 72 minutes 


Operations can be controlled for intervals as 


The switch will control up to 14 different circuits If the switch on vour product can be improved, be sure 


and the actuation of a pilot light or buzzer signal and get full information on the Mallory Timer Switch. 
can be included in the circuitry . 


The timer switch has a 15 ampere current rating In addition to switches of this type, Mallory Push Button 
and \4 horsepower rating at 125 volts. Switches and combined automatic timer and push button 
a ee switches are available in designs that will meet the re- 
rotary and lateral form to cover time cycles up quirements of a wide \ ariety of equipment. Our engineers 
to 24 hours and more with current ratings will be glad to work with vou on your switch design 


» to 25 amperes at 250 : 
up to 25 amperes at 250 volts problems... give you the advantage of years of experi- 


ence in diversified switch development and manufacturing 
that often permits us to produce switches for special pur- 
poses without the cost and delay of special tooling. 


Expect more... 


Get more from MALLorY 


Serving Industry with these Products: 








Electromechanical— Resistors * Switches © Television Tuners ¢ Vibrators 
Electrochemical—Capacitors © Rectifiers ©* Mercury Batteries 
Metallurgical— Contacts ¢ Special Metals and Ceramics * Welding Materials 


MALLOR 


MALLORY & CO Inc INDIANAPOLIS 6, INDIANA 
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One B. F. Goodrich RIVNU 


solves 3 fastening problems! 





RIVET WAS NEEDED for doors of metal cabinets that 1) could 

be installed from one side only, 2) would serve as a nut plate 

for a knob attachment, and 3) could be installed after enameling 
A B. F. Goodrich Rivnut proved the perfect answer 


A flat-head Rivnut is inserted in the sheet metal door. Working 



























‘ from one side, one man can upset Rivnut in 2 seconds with easy-to 
- ‘al 
' a operate heading tool. Bulge formed in Rivnut shank grips the metal 
tightly. The knob of the catch is then threaded into the clean, still 
intact Rivnut threads. Rivnuts are installed after enameling without 
marring the finish. 
This simple solution saved many man-hours on the job. If you 
have a fastening problem, why not put it up to Rivnut engineers 
Write to The B. F. Goodrich Company, Dept. PE-64, Akron, Ohio 
THIS IS A B. F. GOODRICH RIVNUT . . . . THIS IS HOW IT WORKS 
COUNTERBORE 
Rivnut is threaded onto Rivnut is inserted, head 
pull-up stud of a manua firmly against work, tox 
@ Of pneumatic heading tool es at right angles to work 
THREADS 
This cross-section shows the threads by which the Rivnut is 
threaded onto the pull-up stud of the heading tool. These 
threads are not injured by the heading operation and enable 
you to fasten to a Rivnut as well as wth it 
The Rivnut provides a large bearing surface, requires only 4 1" Seep ——— 
. . er Tool lever operates pull A tte pset, threads 
‘ a small hole, and can be installed after enameling without up stud, forming a bulge still clean and intact . 
. marring the finish e in the Rivnurt shank af rew attachme 
v. 


B.F Goodrich 








RIVNUTS 


The only one-piece blind rivet with threads Co., Dept. PE-64, Akron, Ohio 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how Riv- 
nuts work. Explains construc 






tion, gives proved applications 


Write to The B. F. Goodrich 
















Hyatt’s 


Line of 


Always within easy reach .. Dual-Purpose, 


BARREL BEARINGS 

















Self-Aligning 
BARREL 
BEARINGS! 4 


CATALOG B-154 





Got a bearing problem? Just reach for Hyatt’s 

new Barrel Bearing Catalog! This is one catalog 
engineers have been waiting for, because it’s 
essentially a guide to lower maintenance costs! 
Barrel Bearings are not only dual-purpose in design; 
they're also self-aligning. They operate with full 
efficiency under misalignment conditions 

which cause excessive wear in ordinary bearings. If 
your job involves bearing spécifications, make 

sure you have Hyatt Catalog No. B-154. It puts a %. 
complete line of Barret Bearings right at your 

finger tips. Write #6 Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 





Product Engineering — June, 1954 


WHAT’S NEW 
IN WELDMENTS 


GEAR CASE—Weighing 9% tons, this gear case is of 

100 pct steel-plate construction. It was built to house 

the ponderous gears in a 54-in. blooming mill. 
1500-TON FORGING PRESS— This powerful press was 
designed and engineered by Loewy-Hydropress, In 
Bethlehem manufactured, machined and shop-assem| 


le 
the welded, forged and cast components 


BELOW —Cross! 
press weig 
It was ta 
rolled 


forgings 


STURDY FRAME—Great strength and rigidity were re 
quired of this 21-ton weldment, the frame for a big sliding 
saw. Fabricated from heavy plate and structural members, 
it is 94 in. wide, 42 in. high and 248 in. long 


For further information about 
Bethlehem W eldments, call 
on the nearest Bethlehem sales 
office 


BETHLEHEM STEEI 
COMPANY 
BETHLEHEM, PA 


BUILT TO TAKE IT—This 15-ft accumulator bottle for a powerful hydraul 


ic System 
has to handle pressures up to 1400 psi and temperatures to 600 F. It was constructed 
to ASME code, with forged-steel bottom valve block and head, and shell of 1%4-in 
plates, all assembled by precision welding. 
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Wherever assemblies must be held together—on metal strappers or dishwashers— 
more and more original equipment manufacturers and maintenance men are relying on 


FLEX locknuts for safe, dependable locking 


Why are more and more FLExL0c locknuts 
being used to hold assemblies together ? 


here are a number of reasons. 
i’ LEXLOCs are one piece, all metal- 
no lockwashers to break, no cotter 
pins to shear, no auxiliary locking 
devices to deteriorate. FLEXLOcs stay 
put wherever you place them—as 
stop nuts or seated nuts—once their 
locking threads are fully engaged. 
Because they won’t work loose, they 
reduce costly service calls. FLEXLOcs 
have higher tensile, are stronger than 
most other locknuts. And they with- 
stand temperatures as high as 550°F. 
FLEXxLOcs have the additional 
advantage of reusability. They can 





FLEXLOC 


54 


® 





be applied again and again without 
loss of efficiency. Because they are 
safe and dependable, you'll find more 
and more FLEXLocs being used 
where vibration is severe—on auto- 
motive equipment, compressors, 
machine tools, household appliances, 
high-speed looms, aircraft. 

FLEXLOCs are available in a wide 
range of sizes in any quantity. Stocks 
are carried by leading industrial dis- 
tributors everywhere. Write for litera- 
ture and samples for test purposes. 
STANDARD PRESSED STEEL Co., 
Jenkintown 28, Pa. 


LOCKNUT DIVISION 


JENKINTOWN 





Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 


speed wrench 





Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, ond the nut starts 


to lock 





Fully Locked As a Stop Nut. 
When 1% threads of a stand 
ord bolt are past the top of 
the nut, the FLEXI is fully 
locked. A FLEXLC does not 


have to seat to lock 





Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXL 
against the bolt, lifting the 
nut upword and causing the 
remaining threads to beor 


press inward 


against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 





PENNSYLVANIA 


Kngit 





























New Cleveland high speed automatic 


gets increased precision from 
TIMKEN’ bearings in semi-flexible mounting 


ESIGNED to be the “work horse” 

of many shops, this 2%" Model 
AW automatic, built by the Cleveland 
Automatic Machine Company, Cin- 
cinnati, Ohio, is not only precise, it’s 
versatile as well. 

To accommodate its wide range of 
spindle speeds—40 in all—ranging 
from 69 to 1920 RPM, and to insure 
precision at any speed, Cleveland 
mounts the spindle on Timken® bear- 
ings in semi-flexible mounts. This per- 
mits any expansion during high speed 
operation without affecting accuracy. 







Timken tapered roller bearings 
hold shafts and spindles in rigid align- 
ment. Line contact between rollers 
and races provides extra load-carry- 
ing capacity. Gears mesh smoothly 
with minimum wear under even the 
heaviest loads. Because of their ta- 
pered construction, Timken bearings 
carry radial and thrust loads in any 
combination. 


The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. Shafts and housings are 


























SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a prohlograph to meas- 
ure its smoothness. This 
instrument measures surtace 
variations to a millionth of 
an inch, as shown at the left 


TAPERED ROLLER BEARINGS 








NOT JUST A BALL =» NOT JUST A ROLLER 
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BEARING TAKES RADIAL AND THRUST 


held concentric, making closures 
more effective. 


Be sure to specify Timken bearings 
when you build or buy machine tools. 
They normally last the life of the 
machine. Look for the trade-mark 
“Timken”. The Timken Roller 
Bearing Compaay, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


—__{e a] «6 bis symbol on a product means 
SS sts Dearmgs are the best, 





ZAZA 


How CLEVELAND AUTOMATIC uses Timken bearings in 
a semi-flexible mounting to retain spindle precision 
over a wide range of speeds in its new Cleveland 24" 
Model AW automatic. 





LOADS OR ANY COMBINATION 


Al 


A) 

















this die casting was 
44 years in the making... 


Began Setting Up’ for This Job in 1910—and That was None Too Soon! 


Siow work? Not exactly . . . it required only days to produce the 
casting itself. But it took 44 years of experience to gain the 
“know-how” needed to do the job. Why not put that experience 
to work for you? Whatever type of die castings you need — small 
or large, simple or intricate —count on Stewart to meet your most 


rigid specifications . .. on time. 


SERVICES AVAILABLE 


Designing * Engineering * Die Making 
Metallurgical Control « Most Modern Die Casting Equipment * Complete . 
Machining, Polishing and Assembly Facilities. 


44 years of helping industry to “Make It Better” 


STEWART 


VIL) DIE CASTING —..céiviions 
Z WARTER 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE * BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 

















Product Engineering 





is a proven way to “stifle” the shakes 


General Silentbloc mounts can do something 
about the universal plague of vibration, shock 
and noise in equipment ranging all the way 
from delicate instruments to heavy machinery. 

Silentbloc mountings, bushings and bearings 
are being used today with outstanding success 
in automotive, refrigeration, industrial, aero- 
nautical, marine, electrical, agricultural, house- 
hold and dozens of other fields. These units 
can be custom designed and manufactured in 
any size and type. 

For an engineered appraisal of your vibra- 
tion problem send us the facts on your 
company letterhead. For a free design guide 
to vibration control fill out the coupon 


below. 


* From Plans to Products wa Plastics amd Rubber 


WABASH IRDIARA 


June 


p--------- 





Bearings and bushings for torque 
action and oscillating movements 
+ + - 0 lubrication required. 





Rolling joint type to dampen and 
isolate vibration, reduce noise 
transmission, cushion shock loads. 


The General Tire & Rubber Company 
Industrial Products Division 
Wabash, Indiana 


Send free design guide to vibration control 


Have your representative contact us 
Company Nome 


Street City Stote 











A WORTHINGTON-GOODYEAR ENGINEERED DRIVE 
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WORTHINGTON MULTI-V-DRIVE takes heavy shock loads on this wet-pan that crushes huge lumps of clay. 


Belts hold as machine crushes 120-lb lumps 


Worthington Multi-V-Drive solves 
critical drive problem 


Driving a machine that crushes, mixcs and tempers crude 
clay is a real workout for any mechanical power transmission 
setup—especially with lumps weighing as much as 120 pounds. 

After two years of this heavy-duty operation, not one belt 
has been replaced on this wet-pan. And there’s no noise, slip- 
page of belts on sheaves, and no resulting power loss. Because 
of this fine record, Worthington Multi-V-Drives, with QD* 
sheaves and Worthington-Goodyear V-belts, will be installed 
on other wet-pan pulverizers. 


Find out how this Worthington-Goodyear drive team can 





>. 
; . pay off for you, too. Write us. Worthington Corporation, 
SMOOTH, NON-SLIP DRIVE for this wet-pan is provided by Section MV.4.5, Oil City, Pa. *Reg.U.S.Pat.Off 
Worthington QD sheaves and Goodyear V-beits. 
MV.4.5 H 






ns 
————— = => 
—— AILIMIVITETE 


eC 
SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors ° Pumps ° Multi-V-Drives ° Variable Speed Drives 












OLD WAY. Main shaft required costly threading. Assembly was 
slowed by the double application of washer and nut and time-con- 


suming tightening operation. 


-_—$— 


——_———_—————_———_ 


NEW DESIGN USING WALDES TRUARC RING 
| PERMITTED THESE SAVINGS 


OLD WAY 
Cost of Nut....... $10.00 per thousand 
Cost of Washer... . 3.80 “ ag 
Labor for Threading... 2.00 ” " 
Assembly ........_ 3.00 ” me 


TRUARC WAY 
| Cost of Truarc Ring and 
| Grooving Operation. . $11.52 per thousand 
Assembly ....ce0> 2.00 “ 


TOTAL $13.52 


| 
} 
TOTAL $18.80 








Waides Truarc Ring Replaces Nut and Washer 
...Cuts Costs $5.28 Per M...Speeds Assembly by 50% 





TRUARC WAY. truarc Retaining Ring snaps quickly and simply 
over shaft. Lock assembly is secured in one fast operation. Virtually 
all play is eliminated from lock. 


J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 
fastening method enables Chesler to eliminate costly threading 
save money on material . .. speed assembly time by 50% and pro- 
duce an improved, more durable product. 


You, too, can save money with Truarc Rings. Wherever you use 
machined shoulders, bolts, snap rings, cotter pins, there's a Waldes 
Truare Retaining Ring designed to do a better, more economical 
job. Waldes Truarc Rings are precision-engineered . . 
easy to assemble and disassemble. 


quick and 


Find out what Waldes Truarc Retaining Rings can do for you. 
Send your blueprints to Waldes Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Too! 


. SEND FOR NEW CATALOG > 





ve 


REG. U.S. PAT. OFF 


WALDES KOHINOOR, INC 


FOLLOWING U.S. PATENTS: 2.362.047 2.362 048 
2.455.165: 2.420.941; 2.463.386 2.463.363; 2.467.802 
AND OTHER PATENTS PENDING 


2.416 652 








RETAINING RINGS 
LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING FR 3S AN PLIERS ARE PROTECTED 
2.420 34! 


! 

| 

C. | 

i ! 

; 

a a | 

A" C val ==> : | Name | 
= | 

—' = ” at “(ee | Title ! 

J ! 

! 

| ! 

| n otate | 


2.467 605 


Fe a ae en a ee Oe eeee | 
' 
=~ 
<== Waldes Kohinoor, Inc., 47-16 Avstel PI. L.1.C.1,N.Y 
24 Please send me the new Waldes Truarc Retaining 
Ring catalog 


Please print 





fee, 


Company 


Business Address 


we ® MORE OF THE 
2.439 705 2.44) 646 
2.491.306 2.508.001 























More Muscle 


FOR TOUGHEST DAILY SERVICE 
FOOTE BROS Enclosed Gear Drives 


It takes plenty of muscle to meet industry’s demands 
for sure, dependable power transmission . . . rugged 
design, trouble-free operation, high load-carrying 
capacity, top efficiency and longer life. This is the 
kind of service industry expects—and gets from 
Foote Bros. Enclosed Gear Drives, day after day, 
year in and year out. 


In the famous, job-proven Foote Bros. line of 
enclosed gear drives, you will find a wide variety 
of sizes and types to meet any industrial service. 7 
See Foote Bros. first ... for performance you 

can measure, quality you can trust. 



























WRITE FOR COMPLETE DETAILS - - - 07 how 
Foote Bros. Enclosed Gear Drives can meet your needs 
for toughest daily service. Write today! 


HYGRADE DRIVES 
Horizontal and vertical types. Vertical available 
in Hytop design with long, unsupported 

output shaft extension. Single, helical-worm 
(illustratedjand double-worm reductions in 
ratios up to 4108 to 1; capacities up to 260 h.p 


FODIESBROS 


L4hh 





MAX!I-POWER DRIVES 

Compact housings, specialized heat 
treatment for gearing and improved accuracy 
ef gear tooth generation meon longer 
trouble-free performance. Ratios up to 

360 to 1; capacities up to 1550 h.p 








LINE-O-POWER DRIVES 

Incorporate higher capacity, space saving, 
longer life Duti-Rated Lifetime Gears 
Available in double ond triple 

reductions with ratios from 5 to 1, up to 238 
to 1; capacity range from 1 up to 200 h.p 


Manufacturers of Duti-Rated Lifetime Gears, 
standard gears, enclosed gear drives of all 
kinds, gear motors, aircraft-quality gears and 
actuators, and special machinery . . . the world’s 
finest since 1859 





FOOTE BROS. GEAR AND MACHINE CORPORATION © 4545 SOUTH WESTERN BOULEVARD © DEPT. | © CHICAGO 9, ILLINOIS 
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. Ten National Oil Seals are used at key 
points to insure dependable perform- 
ance and durability in the Wayne Mo- 
tor Pick-up Sweeper. Each seal is of 
different size and shape; yet each is 
a mass-produced, tested and proved, 
standard-design National seal. Careful 
oil seal engineering — designing with oil 
seals in mind—has made possible this 
100% utilization of catalog seals. As 
a result, Wayne’s original equipment 
seals are readily available at low cost; 
and identical replacements are also ob- 
tainable at any time and at low cost. 

Sealing applications on the Wayne 

Sweeper range from the very simple to 

‘a the demanding. Among the latter is the 
idler sprocket position at the bottom 

of the rubber elevator drive chain as- 

sembly (Figure 1). Here the oil seal 

. frequently operates under extremely 
severe dirt and abrasive dust conditions. 

Other demanding applications are at 

the gutter broom vertical shaft bearing, 

where an 18” head of oil exists; and 


NATIONAL OIL SEAL LOGBOOK 


Write our Redwood City office for reprints of this Logbook page 





Figure 1. Wayne Motor Pick-up Sweeper 


Efficient utilization of standard-design oil 
seals in Wayne Motor Pick-up Sweeper: 


above this point in the gear box where 
a head of grease must be retained. 


Seals used in the Wayne Sweeper are 
National 50,000 series with spring- 
tensioned leather sealing lips and rigid 
steel outer cases. These seals were 
specified from over 2,500 standard 
design National Oil Seals with leather 
or Syntech* (synthetic rubber) sealing 
members. In many cases sealing prob- 
lems can be solved simply and econom- 
ically through use of standard-design 
seals; in other applications, special seals 
must be designed to meet special con- 
ditions. In either event, National Ap- 
plication Engineers 
are at your service 
Their special skills 
ure backed up by 
the world’s largest 
manufacturing fa- 
cilities devoted ex- 
clusively to oil and 
grease seals. 


—_—_——T 





Figure 2. Nationa! 
50,000 series oi! seal 






Sealing 
News & Tips 


National 50,000-S Syntech* Seal 


For continuous 
operation where in 
termittent tempera 
tures reach 250°F, 
speeds reach 3,600 
F.P.M. and runout 
is as much as .030 
indicator, National 
50,000-S series Syntech seals are 
widely used. These seals incorporate 
a rigid steel outer case around a 
spring-tensioned synthetic-rubber 
sealing member which is unaffected 
by water and most lubricants, deter- 
gents and industrial fluids 





National 0-Rings 

Complete line of 

quality, precision 

made commercial 

grade O-Rings. Get 

factory-direct engi- 

neering and sales 

service from the 

National Applica- 

tions Engineer nearest you, or write 
direct for information and new O 
Ring catalog. New Catalog includes 
engineering and performance infor 
mation, gland groove and back-up 
ring design requirements, etc. Re 
quest free copy on your letterhead, 
giving name and position 


) 2 Oil Seal Catalog 


Catalog 102-A lists 


“-~N 
most National Oil J 
Seals. Includes | MATa 
springless and . 
spring-tensioned 
j Tes 

single and dual | 
lip, shaft and ex 
ternal, leather and 

ies 


synthetic rubber 
Request your copy today from your 
nearest National Applications Engi 
neer or write direct giving your name 
and title 


“Let Your Decision be Based on Precision” 


NALISNAL 


Oll & GREASE SEALS 


O-RINGS SHIMS 





NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILI 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DerTrort, Micn 
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Room 4113 Field Building, FRanklin 2-2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
30% Highland Park Village, ]Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
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Repwoop Crrvy, CaLir 


Downey (Los Angeles Co 


CALIF 11634 Patten Rd., TOpaz 2-8166 


647 West Virginia Street, BRoadway 1.3234 
Suite 814, 1180 Raymond Bivd., Mitchell 2.7586 


Broadway and National, EMerson 6-386! 


519 South Broadway, Wichita 2-697] 
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UNBRAKO button head socket screws are used exclusively to assemble this controlled volume 
pump, which was designed to fill the growing industrial need for the pumping of an ailotted quantity 
of liquid at higher pressures, higher capacities. 


Save inventory dollars 
Use UnBRAKO Standards—stocked by your distributor 


‘ 


Not only does your UNBRAKO distributor lower inventory investment, he 
also saves you time—and provides latest information about products, cost- 
saving methods, production techniques, current problems, trade practices. 
For latest data on UNBRAKO standard socket screw products, consult him 
or write STANDARD PRESSED STEEL CoMPANY, Jenkintown 28, Pennsylvania. 


—nAn 
UNBRAKO socker screw bivision 
—— 


JENKINTOWN PENNSYLVANIA 
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The assembler inserts the 
UNBRAKO button head socket 
screw with his fingers, and 
runs it down as for as 
he can. 





He then tightens it with a 
standard UNsRAKO key 
Once seated, the low head 
design of the UNsRAKO but 
ton head provides a smooth, 


streamlined appearance 





UNBRAKO Button Head Socket 


Screws are made of*heat 


treated alloy steel; have 
fully formed threads, Class 
3 fit; are available in 
standard sizes from # 8 to 
%.''. Accurate hex socket 
provides nonslip drive, pre- 
vents marring or mutilation 
of the head. 


- ee | 
ij 
5 
- : : 
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JUST AMATTER 
OF CONTROL 







ry 
lis 





tT 
~~ 
— 
~—— 
Pech a 
~~ 






FT se -- 


ow & & ja 
LORD enciNeeRING 


CONTROLS VIBRATION / 
-.- anywhere ; 


Your continuing effort to improve your products and reduce their maintenance cost may 
be entirely A Matter Of Control . . . the control of destructive vibration and shock. To 
help you to accomplish your objectives, Lord Engineering recommends the correct design, 
selects the most suitable elastomer and metal, and uses precision manufacturing for all 
Vibration Control Mountings and Bonded Rubber Parts. Your vibration and shock control 
problems are our business. We welcome the opportunity of 
placing our wide experience in many diversified industries 
at your disposal. 


Over 27,000 designs and their variations from 
which to choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


7046 Hollywood Bivd. 313 Fidelity Union 72S Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, KLINOTS CLEVELAND 15, OHIO 

311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 
_. Meadquarters 


POR 30 YEARS 





The sensitivity of many commercial and militery 
radio transmitters is protected . . . their accuracy 
is insured against vibration and shock damage 
by Lord Vibration Control Mountings. Ask for ; 
complete details. 
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Goetze Gaskets safeguard critical points 
under severe pressures 





Christmas Tree made by Cameron 
Iron Works, Inc., is equipped with 
Goetze V-Tite gaskets to provide safe, 
tight sealing for every joint. 


JON NS MANVILLE 


The new “Space Saver” Blowout Pre- 
venter made by Cameron Iron Works, 
Inc., of Houston, Texas, weighs only half 
as much as earlier equipment and takes 
only one-half the space. This improved 
design permits rig platforms to be 
smaller, makes possible savings on 
handling and materials. 

Forthis new equipment Cameron chose 
Goetze V-Tite Gaskets to do the critical 
job of sealing Ring-Joint flanges. These 
precision-made gaskets withstand the 
high pressures encountered in oil and 
gas production. Goetze V-Tite Gaskets 
are fabricated to extremely close toler- 
ances to secure perfect matching of rings 
with flange joints. They are carefully 
heat-treated to keep hardness below the 


Goetze V-Tite Gasket being installed on flange of new Space Saver Blowout Preventer, 
designed and manufactured by Cameron Iron Works, Inc., Houston, Texas. 





maximum allowable. This assures prop- 
er flow of the gasket without damage to 
flange surfaces and reduces the necessity 
for undue bolt stresses. 

Both standard cross-sectional shapes, 
the oval (Style 950) and octagonal (Style 
951), seal tightly at low bolt stresses. 
Made to ASA-API standards, they are ‘ 





supplied in metals and alloys offering 9 
maximum resistance to service and tem- 

perature conditions. In addition to the 

ASA-API sizes, special sizes ranging .° 


from one inch to seven feet pitch diameter 
are available. Catalog PK-35A gives 
details, sizes and engineering data. Write 
for it to Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay St., 
Toronto 1, Ontario. 


M Johns-Manville GOETZE GASKETS 
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Interested in 


Cost Reduction? 














Design 
Facts 


you should know 















about Alcoa Aluminum 


Impact Extrusions 


HYDRAULIC LANDING GEAR CYLINDER ...TYPICAL OF HIGH-STRENGTH 
LIGHTWEIGHT PARTS ... MASS-PRODUCED AS LOW-COST ALCOA IMPACTS 





S 6, Alce luced many 
rts by rusion. Th ! 
\ beer ised n business machines. textile spools DlOW 
torches, pneumat tools htis hixtures, sump pur 
ire shers, calkir runs. household ippliances 
, ittware and tovs is well as countless militarv items I h re Alte 
Press tech ques have steadily improved Now we 
can produce complex parts that could never have beet punch torces the 


made before except by costly combinations of alternat 


methods. Now. too. we can impact extrude alloys havi: the shape de 

vield strengths as high as 55.000 psi, tens le strengths 

up to 65.000 psi. The hydraulic cylinder shell for jet Look 1 

aircraft landir eear. shown here. is typical. [t is pro designe nd er nee! 





d ced cor plete ! i traction of a second drastically is the lowest st method ol 






Many Industries Today 


use low-cost Alcoa Impacts 














\ i ‘ r cle pr é It S | ict ¢ et} mis Ca mpete +} , ‘ 
! ¢ ! na ad ri re ta ¢ } | he labr round | ire r i 
1 ind thet 1 i tiv 1 | icl shell shape 1 preces with ribbed. beade r tluted sice 
» , . 
tv. By impact extrusior certain shapes possessing ills. Or. parts containu hosses Ios. recesse yr other 
these natura | " wivantages cal be pro projections 
el f than by any other means 


Mechanical Properties 





1) req rement nd mechani properties ol Alcoa the illoy selected Alcoa Impacts ire nt Hi ht vel 

| ts are ! h the same s for forgings and extru strong vhich means high strenet!] eight ratios. Wher 

Surface re draft free. thus easily chucked if sub- pay loads are a factor. high strength-weight ratios be 

juent machini required. Grain structure follows come increasingly important. Metal is efficiently dis- 

¢ thine of the piece render t stronger thar ! tributed throughout Alcoa Impacts. making it possible 

hined tron ir or rod to incorporate lugs, bosses or recesses with no sacrifice 
Smoothness ranges between 40 and 250 micro-inches in strength 


as well as 













* part. 





Oil Filter Case—once made by welding 
two tubes to a cast base. Now, it is made 
complete in a fraction of a second by 
impact extrusion. Several fabricating and 
assembly operations are eliminated, 


lowering per-piece costs. 





ww 








Accumulator Cap—when made as an 
sxluminum impact extrusion, has a draft 
free surface for easy chucking and a 
grain structure especially good for 


tically stressed parts. Slow and costly 








milling Operations, once required, are 





eliminated. Again, lower cost 


—_ 
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Alloy 
Selection 


Many alu nu allovs can be used in Alcoa 


| pacts he ginning with commercial purity 2S. o1 
up to alloy .oS which develops a minimum tensile 
strength of (90.000 psi in the fully heat-treated 
va { 6) ter pel Itis in portant however, to choose 


an alloy that most closely itches the mechanical 
requirements of your product. By doing so, fort 
iu pressures can be held to a minimum, keeping 
production speeds higher. costs lower 


Alloy 25 is most frequently used in Alcoa 





I pacts because it 1s the easiest to in pact extrude 


and in addition satisfies physical and mechanical 
requirements for a great many applications. For 
higher strength, Alloys A5SIS and 61S, usually fur 
nished in the heat-treated tempers, are generally 
preferred When specifying these alloys, try to 
avoid thin side walls and bases. Reason for this is 
that the metal cold-flows through an orifice betweer 
the die and pun h. As that orifice increases in size 
less pressure is needed thus keeping productior 
speeds high and costs down. This is even more 


important when the still-higher strength alloys, 145 





and 75S, are employed. 


Coupling Flange— used in aircraft 

4 engines was once cast. Now, as an Alcoa 
Impact, it is much lighter, yet stronger 
Surface finish is better than as cast; 
tolerances are closer. Production speeds 


are more than doubled. Costs are lower 





Fuse Sleeve—formerly machined from 
4 rod or tubing. As an Alcoa Impact, the 
Ordnance Department saves 40 per cent 
on raw materials as against machining 
from rod, 26 per cent as against machining 
from tube. And, with less metal needed t 
start, there is less scrap loss resulting 


in G radical saving in cost 







































Design Tips 


Originally, impact extrusion was only used to produce collapsible 
tubes. familiar to all of us as tooth paste and shaving crea dis 
pensers But today. with moder: press techniques ind s any 
Alcoa-developed, high-strength alloys. impact extrusio: ed f 

a wide variety of intricate, heavy-duty parts. Such parts either 
were never produced betore or could be tabricated or exper 
sive combinations of milli drawit whinit ustiy 


yperations 


Just by stepping the die, tor ex mle t is Doss et rease 
side wall thickness at the open end ot al mpact as ch as tw 
times. The hydraulic cylinder she described on the first page ts 
a good example of this. Or. vou can desig ir part wit il 
expanded open end w t} ut char ! wa t! Kness tes ar 
rit I ( riy a vy «ce re rate re it { 


side or both sides of the side wal 


| irgest of the Alcoa Impacts De produced today ire | 
inches long. 6 inches in diametet re car e round, square 
rectangular, or practically any shape provided it 1s app! ately 
symmetrical, but it should be kept i nad that as cross-sectior 
angles hecome acute, more gene! is fillet radii si iid be a wed 


Ratio of length of the part to its diameter, generally should not 
exceed 6 or 8:1. However. several Alcoa | pacts have been pr 
duced with length-diameter ratios as high as 12:1. Maintain svn 

etrical design when possible. especially vou specify higher 
strength allovs. Otherwise. the punch tends to deflect laterally 


Mir 1rize this DY heve ng the inside base ! vour part or centet 


} 


ng a lug inside on the base. Concentricity. tolerances ind straight 
ness will be improved, production speeds increased. tooling life 
lengthened costs lowered 

Mechanical. chemical or electroche il finishes can be apphed 
to Aleoa Impacts. They can be dipped. polished, satin finished 


enameled lithographed lacquered. Or. they can be finished ii 

ie oun off 6 wlale cals of she Alunailin — 
Thus anodically treated. Aleoa Impacts have a harder surface 

than that which normally forms on alu nu issuri ist 


ing good appearance. The s1 th surtace on a Alcoa pacts 


reg irdless of the i 








Alcoa Impacts- 
in the future? 
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Few fabricating methods today can consistently 
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produce shapes with such true dimensional fidelity as 


fast and at such 
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“PSP PPPs 


The power you need 





at the speed you need it... 


HOWELL GEAR MOTORS 





11 reasons why Howell Gear Motors 


last longer, serve you better 


High-quality insulation 
Copper-clad rotor 

Expert craftsmanship 
High-quality coil varnish 
Leakproof oil seals 
Duti-Rated Lifetime Gearing 


Unit case construction with integral 


bearing housings 
Corner-mounted offset shaft 
Large oil reservoir 

Heavy, cast-iron construction 
Superior cooling 





New dependability, greater 
starting torque and top effi- 
ciency, with output speeds as 
low as 7.5 rpm. are now avail- 
able in Howell Gear Motors 


This compact, single-unit 
motor may well be the answer 
to your gear reduction prob- 
lems. Combining the finest in 
heavy duty industrial gearing 
with the best in motoring, 
Howell Gear Motors reduce 
drive failures and production 


downtime. 


MOTORS FOR 


INDUSTRY 


Howell Gear Motors  us¢ 
duti-rated, lifetime gearing 
with file-hard tooth surfaces 
and tough, resilient cores. They 
are available in all type 
enclosures, from 7.5 to 780 
rpm with a capacity rang 
from 1 to 30 hp., in all three 
AGMA service classificatior 
For full information or 
Howell Gear Motors, contact 
the Howell man in your area 


or write the factory direct fo 


Bulletin GM-1 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


SINCE BAR. 











IN TENNIS 


























~... IN GOLF 


..1N THE PLACING OF PARTS 
OR MATERIALS 





UP ano 


OVER WINS 


Anyone can move parts or materials through single planes and 
place them in position. Two plane positioning, such as moving 
a part horizontally and then lowering it vertically, is somewhat 
more difficult. But three plane positioning, lifting a part up 
and over an obstruction and placing it with complete precision, 
needs a V & O Feed-O-Matic. 

On operation after operation personnel safety can be enhanced, 
production speeds increased and quality control extended, by 
using V & O Feed-O-Matics to lift parts up and over the obstacles 
to precision placement. High cost tools can be used with less 
fear of breakage. Production delaying stop motions can be elim- 
inated while production itself is increased. 

Three plane precision positioning is practical. You can design 
to use it. Write us and find out how and why. 





WHY THE V & O LONG SLIDE 


The Feed-O-Matic is simple and self contained, 


PROVIDES BETTER ALIGNMENT well enclosed, but highly accessible for servicing. 
With the same running clearance, the longer the slide Human hands merely feed the parts. Mechanical 
the less the possibility for angular misalignment. And motions take them up, over, and down into 
ite we keep our running clearances very close indeed. precise positions. 
<8 - 





THE V&O PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 
HUDSON, NEW YORK 


BUILDERS OF PRECISION POWER PRESSES 
AND FEEDS SINCE 1889 
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wo Are od hn WER PRODUCTS ANNOUNCES 


new line of industrial engines 





f jer<: s no other industrial engine on the market major chain saw inufa 
today comparable to this new Power Products Ihe teatures th ngines ofter lightweight 
enginc It is lighter im weight morc compact in dk asy starting for lawn mowers ustained periofr 
sign requires less effort to start 1S simpler to ince at high sp is and heavy load yr cl | " 
service than any other industrial engine. The design re combined in th - 
of this engine is the result of adapting to the indus 
trial field many of the principles incorporated in th If you make or u 
nationally known Power Products lawn mower and quir 5 pow rim the rar ge ol to 4 hor pow 
chain saw engines will pay you to investigate this eng It car 
[hese famous engines were used on over 50% of mportant advantages to your product. Write today 


all small rotary lawn mowers in 1953 and by every for omplete specificatio 


POWER PRODUCTS CORPORATION 


2013 N 12th STREET, GRAFTON WISCONSIN 
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+ with the NEW STERLI 
Motor Line 
& 


fon 
i 


G 


ee 


”, FERAL im WOTOR 
\ 


NEW 


NEMA MOUNTING 
eT i b-jfe), b- 


PLUS... 


THESE 1!O STERLING ADVANCED DESIGN FEATURES 


Over 50% less inactive space 
Protected construction 

Greater bearing protection 
Advanced design terminal box 
Heavy duty ball bearings 








Herringbone rotor 

Direct-through ventilation 

Increased efficiency and performance 
Stator windings of advanced design 
Improved insulation 


WRITE FOR NEW BULLETIN NO. F-431-A 





ES TERLIN 


ELECTRIC 
MOTORS 





New York City 51; Chicago 35; Los Angeles 22; Hamilton, Ont., Canada; Santiago, Chile 
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HEAT RESISTANCE: ENDURO can handle 
gases from full scale thermal jet engines, 
reciprocating engines, turbines, burners 
and other equipment tested in simulated 
high altitude conditions, 





CORROSION-RESISTANCE: This is one 
of ENDURO's best known qualities. Instal- 
lations of various types over the past 
thirty years offer visible proof that 
ENDURO stands up under some of the 
toughest corrosive conditions. 





CLEANABILITY: ENDURO’s high resist- 
ance to radioactive matter makes it a 
choice for equipment where this material 
is used. The answer is its smooth finish 
which offers little surface to which par- 
ticles can cling. 








Here’s how they’re using some of Enduro’s properties 


Aviation design engineers have long used ENDURO to products which might otherwise be lost in 
Stainless Steel for its high strength-to-weight — the shuffle. 


ratio. Its resistance to high as well as sub-zero No other commercial metal offers such a unique 


temperatures. combination of physical and chemical properties 
as ENDURO Stainless Steel, the metal of 10,000 
uses. Republic will be glad to help you use it... 
profitably. Write to: 


Now, designers in other fields are discovering new 
uses for ENDURO. For its remarkable ease of clean- 
ing. For its satin luster. For its high resistance to 


rust and corrosion. REPUBLIC STEEL CORPORATION 
, ; Alloy Steel Division + Massillon, Ohio ‘ 
Management likes ENDURO, too. It can be fabri- 
Pe ¢ : GENERAL OFFICES . CLEVELAND 1, OHIO 
cated profitably. And it gives extra sales features Export Department: Chrysler Building, New York 17, N. Y. 


This 46-page book rw 3) WE. . / 
een REPUBIIG 
et gives properties ) le 
fabricating and — J 


joining methods 


REPUBLIC | > 





care and finishing of 
ell 


: eer ENDURO) STAINLESS STEEL -f 
i 4 - . 


Other Republic Products include Carbon and Alloy Steels — Titanium — Pipe, Sheets, Strip, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Eight operations cut to four 


The old way: The National way: 


The stud shown here was used by a tank Our “Special Products Service” showed this 
manufacturer to blind feed intoa tubing hole manufacturer how the stud could be produced 
during assembly. Multiple diameters were re- to specifications in only four operations by cold- 
quired to hold the stud tight after insertion. heading. Because National had the wide range 
To achieve this rather intricate shape, eight of cold-heading equipment and specialized 
operations were originally required ... until know-how needed to do the job, production 
National was asked to study the problem. costs were cut 50%...and substantial ma- 


terial savings resulted because cold-heading 
leaves a minimum of scrap. 






x 
‘ 
‘ 
‘ 7 
’ OLD WAY : a THE 
H 4 Bar stock bent in U- NATIONAL WAY 
t 4] shape was machined Heod was upset into 
i \ to specifications in shape needed with 
re t eight operations, with multiple diameters. 
os f } considerable waste Only four operations 
rs } j of metal needed to complete 
r 1 } — stud by cold-heading 
i r 1 and roll threading. 
! ‘ } 
t i ’ 
I ' 4 
Caeoee FCu.c..! 


Bring your “Special” problems to National 


Can we help you realize the same type of economy 
on your special fastener needs? Our “Special Prod- 
ucts” representative will be glad to study your 
specifications. Write for free copy of National’s 
“Special” fastener bonklet. 


Representotives in: 
Chicago, Cincinnati, Detroit, New York, Philadelphia, Kansas 


City, Milwaukee, Rochester, Denver, St. Lovis, 





San Francisco and Seattle. 





= — ath! Uae, 
7 S 
THE NATIONAL SCREW & MFG. COMPANY = < 
Cleveland 4, Ohio 2 = 
Pacific Coast: National Screw & Mfg. Co. of Cal. “ay = 


3423 South Garfield Ave., Los Angeies 22, Cal. 
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HONA 


N-CRANE 


offers you the finest 


OiL AND COOLANT F 
AUTO 


ILTERS * WATER-OIL SEPARATORS 
MATIC CONVEYORS 


for original or accessory equipment on Hydraulic Units, 
ne Tools, Vacuum Pumps, etc. 


Engines, Machi 





Available in many types 
and sizes to provide 
needed range in 
capacity. Use bulk 









refills or cartridges. 
ie Remove all types of 
~s contamination. 
we 
Pets. 
es 
eae 
4 AUTOMATIC 
at CONVEYORS 
3 = 
fede 


Sethe Collect, transport and discharge all types 
Rent. of solid or fibrous materials which settle 
. to bottom of tanks or hoppers. System 
al eliminates manual handling methods, 


eS: requires little maintenance. 


mae: 5 


A filter problem? Conveyor problem? Write today to 
Honan-Crane for sound, intelligent help backed by more 
than 30 years’ experience in the industrial filter field. 
Honan-Crane manufactures a full line of equipment 
that can be adapted to your specific problems, 


Sales engineers in principal cities. 
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o 
Magnetic Type—New 4 
magnetic separator is small, — aN 
compact and powerful Mechanical Type—“T” Type 3 
Ideal for installation on Clarifier removes solid contaminants yx" 
individual machine tools from oils and coolants. Designed x 
of all types. for installation directly in the 3 
oil system to use pressure of . 
machine tool sump. 8 
WATER-OIL SEPARATORS pg 


ae 
a’ 





al 


For removal of water from turbine, tt 
hydraulic and vacuum pump oils. Easy-to- >, 
install DRI-PURE filters out contaminants ’ 
while removing water. Eliminates ee, 
changing or discarding of oil. Ay 


i Pie x 


Honan-Crane Corporation 


26 Madison Avenue, Lebanon, Indiana 


o ubsidiory of Houdaille-Hershey Corp. 






































THE WAY TO CUT... 


Lost of assembly 


The assembly of a unit equipped with sleeve bearings is the simplest, 











easiest, most understandable assembly possible. After the sleeve 
bearing has been assembled in the housing or other part that 
supports it, the shaft which is to operate in it is simply inserted in 
the bore of the bearing. There is no inboard end cover to assemble 
on the shaft first, no bearing to be pressed against a shaft 












shoulder, no lock nut or lock washer to lock the bearing to the shaft, 
and finally no outside end cover or enclosure to add before the 
assembly is complete. Not only do these additional parts cost 
additional money but their preparation for assembly and the actual 
assembly add serious cost which you can eliminate by using a good 


cast bronze sleeve bearing design. 


There is a Bunting Engineer near you. Consult him. Or write our 


Product Engineering Department at Toledo. 


Bunting. 


BRONZE BEARINGS + BUSHINGS + PRECISION BRONZE BARS 





The Bunting Brass & Bronze Company « Toledo 1, Ohio « Branches in Principal Cities ¢ Distributors Everywhere 
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preferred... 
where top performance is essential 


‘“Doelcam_ 


Master-precision Synchros 





eis for ounce and inch for inch 


DOELCAM Master-precision Synchros are to 
day's ultimate in accuracy and reliability for 
electrically transmitting angular position in 
formation to remote locations. All perform 
ance criteria are guaranteed to equal or 
surpass the stringent requirements of the lat 
est Military specifications. For applications 
requiring highest performance such as use it 
servomechanisms, computers, automatic 
pilots, airborne radar, etc., DOELCAM Master- 
precision Synchros are proven components 
Many thousands in sizes 11 through 31 have 
been delivered under Prime Government 
Contracts. Now, the added facilities of our 
new plant enable us to make these Master 
precision units available wherever top per 
formance is essential. Your inquiry is invited 

Write for Bulletin & 


“Doelcam > CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS 
West Coast Office: 304 Tejon Pl., Palos Verdes, Calif 

























Instruments for Measurement and Control 





Synchros * Gyros + Servos * Micrusyns * Servo Motors 


























BOTTOM 


Figured from 
any angle... 


SIDE 


--- this GRAY IRON casting 
does a better job for 50% less! 








Production of a fabricated steel base for a press 
formerly cost the manufacturer approximately 
$302.00 for material and labor. By redesigning 
this base as a Gray Iron casting, the material 
and labor costs were reduced to approximately 
$150.00 .. . a 50% 


time saved another 15°. 


saving! Reduced machining 


In addition to these substantial cash savings, 
the manufacturer also reports that this Gray 
Iron casting has proved to be a better all-around 


design than the fabricated steel base . . . both in 
appearance and in performance. 
that it 


Iron . . . from both engineering and economy 


You, too, will find pays to use Gray 


angles. We will be glad to furnish you technical 
information on the many advantages of the Gray 


Iron casting process. 


MAKE IT BETTER WITH GRAY IRON 


75% of all cast metal products are Gray Iron 


GRAY IRON FOUNDERS SOCIETY, INC. 





NATIONAL C/TY-E. 6th BLDG. CLEVELAND /4 OH/0O 
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For HEAVY loads 
specify BCA 1200 
and 1300 Series 
Bearings 


These BCA maximum capacity type bearings 
meet the heavy duty requirements of service in 
farm tractors, road machinery, power shovels 
and earth-moving equipment, special materials- 


handling vehicles. 


Maximum capacity type bearings differ from 
the Conrad type in that additional balls are 
introduced between the raceways thus increas- 


ing radial load carrying capacity to a maximum. 


BCA 1200 and 1300 Series Bearings are made 
tothe same standard metric boundary dimensions 


as corresponding BCA Conrad type bearings. 


Complete data on these bearings is included 
among the valuable information in the BCA 
Engineering Handbook, which is available to 
chief engineers without charge. Write on 


your official stationery 











BEARINGS COMPANY OF AMERICA 


DIVISION OF FEDERAL-MOGUL CORP. 
LANCASTER + PENNSYLVANIA 





RADIAL, THRUST, ANGULAR-CONTACT BALL BEARINGS 
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AUTOMOTIVE 
Alt CONDITIONING a 
LINES 


AIR-LINE ; 
HOOKUP FOR TRACTOR § \ 
TRANSMISSION SF 
KEJMARKS Maybe you demand 


tubing versatility above all 


else. Or maybe e durability is 
more important to your 


product. Whatever your fabri- 
cation or performance re- 
quirements, you can rely on 
Bundyweld, the only tubing 
double-walled from a single 
Strip. dded bonus: Bundy's 
expert engineering services, 
unexcelled fabrication 
facilities. 


WRITE today for informa- 


tion or for help in 


develop-= 
ing your tubing 


ideas. 
BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 





WHY 


BUNDYWELD 


6, 


iS BETTER 


Py 
~\_ BF S Bundyweld starts 
\>ee 
t 
iz NeaX= A 
eee 


continuously rolled 
twice around later 
ally into a tube of 
uniform thickness, 


as © single strip 
of copper-coated 
steel. Then it's 


and passed through 
a furnace. Copper 
coating fuses with 
steel. Result 





BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn. Korhumel Stee! & Aluminum Co, 117 E. Washington St 
Chattanocoge 2, Tenn. Peirson-Deakins Co. 824 Chattancoge Bank Bidg. © Chicago 32, es Laphom-Hickey Co, 3333 W 47th Plece @ 
inc, Post Office Box 476 . Los Angeles 58, Calif, Tubesaies, 5400 Alcoa Ave. . Philadelphia 3, Penn: Rutan & Co, 
Metals Co, Utd, 3100 19th St . Seattle 4, Wash: Eagle Metals Co., 4755 First Ave. South . 

Bundyweld nickel and Mone! tubing are sold by distributors of nickel and nickel alloys in principal cities 
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Leokproof 

igh thermal conductivity 
High bursting point 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 
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1717 Sansom St. . 
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TUBING 


Bundyweld, double 
walled ond brazed 
through 360° of wall 
contact 


RA 


Lightweight 
Machines easily 
Takes plastic coating 
Takes plating 

Bright and clean 

No inside bead 
Uniform 1.D., O.D 


© Cambridge 42, Mass.: Austin-Hastings Co. inc, 226 Binney St 
Elizabeth, New Jersey: A. 8. Murray Co. 


San Francisco 10, Calif: Pacific 
Toronto 5, Ontario, Canada: Alloy Metal Soles, (td 


181 Fleet St. N 
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Recording strain in boom of power shovel with Brush 
Universal Amplifier and Dual-Channel Oscillograph 


WHAT DO YOU WANT TO MEASURE? 


Brush Portable Instruments will put it in writing ...immediately 


= can save hours of engineering time and streamline 
your testing with Brush Recording Instruments 

which measure and record stress, strain, vibration, pressure, 
torque, electrical characteristics and many other variables 
Chart records, which eliminate laborious plotting, 

are produced instantaneously. The charts permit quick visual 
examination and also provide a permanent record of tests 


Brush offers a complete line of amplifiers, oscillographs 
and “packaged” analyzers for specific measurement job: 
You can record a single channel of data, or up to six 
channels simultaneously. You have a choice of 
direct-inking or combination ink and electric-writing 
oscillographs. Units are all designed for portability 

and rugged use 





: For complete information call your nearby Brush 
Recording engine torque with Brush representative, or write Brush Electronics Company 
Universal Amplifier and Oscillograph Dept. L-6, 3405 Perkins Avenue, Cleveland 14, Ohio 
In Canada: A. C. Wickman, Ltd., Toronto 






, 
COMPANY 


formerly 


The Brush Development Co 
- Brush Electronres Company 
1s am operating unit of 
i} Clevste Corporation 


BRUSH ELECTRONICS 


IMOUSTRIAL AND RESEARCH INSTR MENTS 
PIEZO-ELECTRIC MATERIALS . ac st DEVICES 
MAGWETIC RECORDING EQUIPMENT 


ULTRASONIC EQUIPMENT 











No part of a precision performance product can ever be of dubious dependability. 
Automobile, aircraft, and other modern industries demand precise specification 
materials for all parts, however small. Industrial wire cloth goes into so many 
vital parts. It can’t be just wire cloth. It should be Reynolds Wire Cloth. 
Precision-processed to the last detail—exactly to your specifications—to meet 
specifically the requirements of your individual parts, or products, and their uses. 


For details see Sweet's Product Design File 







.. or consult Reynolds Engineers. 


REYNOLDS WIRE DIVISION, nationat-stanoar co,, 8ox 200, DIXON, ILL. 


ATHENIA STEEL..Clifton, N. J. Flat, High Carbon, Cold Rolled Spring Stee! 
Distcloas of National Grandard Co WATIONAL-STANDARD... Niles, Mich. Tice Wire, Fabricated Braids and Tape 
. "| WAGNER LITHO MACHINERY. Jersey City, NJ. Metal Decorating Equipment 


WORCESTER WIRE WORKS...Worcester, Mass....Reund and Shaped Steel Wire, Small Sizes 
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Cpecial Machinery did you say? 






that’s a WESTERN GEAR Cpocia/fiy / 


If you have a “special-machinery” problem, 
why not call on Western Gear for the right 
answer. We can manufacture to your design 
or undertake the complete assignment. Call us 
now — whether your idea is still in “the talking 
stage” or ready to proceed. We'll save you time 
and money. 

Illustrations show a variety of machines manufactured by 
Western Gear. For further information, please write 


Western Gear Works, Executive Offices, P.O. Box 182 
Lynwood, California 
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Lumber stud printer 





. 
* 


Plywood patching machine 


GEARMAKERS, ENGINEERS AND MANUFACTURERS “SINCE 1888” 


PACIFIC-WESTERN PRODUCTS | 


POWEE THANE MISSION 
Gtaet «+ maCwintar 





How would YOU solve these two problems? 


1. A PATCH AHEAD OF TIME, applied at the factory, re- 
inforces the knees of dungarees and overalls. Patches are 
vulcanized under pressure with Radio Frequency Corp.’s high 
frequency, dielectric heater. If dielectric heat, generated in 
the material, is lost through conduction, vulcanization be- 
comes inefficient. But Fenwal THERMOSWITCH® units in each 
platen minimize these losses by close temperature control. 
Vulcanizing 3000 patches per hour is now standard; 30 was. 


3. THIS IS IT — the Fenwal THERMOSWITCH control is simple 

compact shell contracts or expands instantly with tem- 
perature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 


2. DENTAL PLATE FIT STARTS WAY BACK. The tiny abrasive 
wheels for grinding and polishing dental plates must be very 
accurately molded of fine abrasive in a rubber base. The 
molds in which they’re made must have delicate temperature 
control for consistent quality and uniformity. The manufac- 
turer, The Wm. R. Hall & Son Co., uses THERMOSWITCH 
units in molds for accurate, reliable temperature control. 
Production figures can be kept high while rejects are low. 


*RERMOSWitcy 
ion, Multi-Purpose Thermostat Control 


Atte 5y 


4. SEND FOR THIS BROCHURE for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 26 
Pleasant St., Ashland, Massachusetts. 


THERMOSWITCH 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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IN PLASTICS 


@ Often the ‘ tory I < lastic 
this: The manufacturer first uses it to r 


eT lace 


IKE 


is metal 


part only because « 


>h 
1tened shortage of the metal 


Then he discovers th > part is actually mors 
practical and satisfactory. The “part-time jc becomes 
permanent. This } cover for serological bath: 
for instance, has the advantage 


AG 


over the former: 
cover of being | as resistant t 
sion. The new sero equipment is used 
laboratories for Wasserm 1 tests with 
ncuba 


and 56°C. M 


in one ol y 


samples 


CONTINENTAL € CAN COMPANY 


MILLS PLASTIC DIVISION 


ee Os ter” 


NORTH ASHLAND AVENUE © CHICAGO 





13 ILLINOIS 


oline Company, Louisville 
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STOW STO sjosble-sholing 


on the job in AGRICULTURE! 





W flexible shafting drives the feed 
on this G.L.F. bulk feed delivery 
y roome G.L.F. Elevator 
Here are just a few of the many ways STOW 
Flexible Shafting is being used in agricultural 
applications. 75 years of experience has given 
us that all-important know-how you'll find so 
helpful in working out power transmission 
and remote control problems on your agri- 
cultural equipment 


SHAFTING AVAILABLE IN SIZES '"' to 1%’ 
TRANSMITS UP TO 10 HP at 500 RPM 


STANDARD TERMINALS AVAILABLE. 
special terminals for particular 
applications 


WRITE TODAY FOR FREE AIDS! 








STOW flexible pov 
operating telephone | 

ger. Courtesy of American Tels 
and Telegraph Co 








Now Available... 










ENCINEERED FOR 


PREDETERMINED 
PERFORMANCE 








~ (on 





Abrasion & Hordness of Rulon”, “Machining & Fabrication of Teflon and Rulon”, “Typical Properties 
of DL-1 Teflon”, “Teflon Pipe Dope”, etc. Free on request. 





*Teflon is DuPont’s trademark for its tetrafluoroethylene resin. 


DIXON CORPORATION 


Established 1876 Bristol, Rhode Island - Telephone Bristol 1-1780 


Write us direct or contact our nearest! representative in 
WEBSTER, MASS DETROIT, MICH. MORRISVILLE, PA. BURBANK, CALIF. 
CHICAGO, ILL. NEW YORK CITY FENTON, MO. DALLAS, TEXAS 
ROCHESTER, N, Y. CLEVELAND, OHIO TORONTO, ONT. CINCINNATI, OHIO 


SPIROL PIN’s strength and radial tension improve 
two locks for American Hardware! 


* 
ft New Corbin “Defender” lockset has latchbolt y 4 Three interchangeable cylinders make the revolutionary new Corbin “Adapta-Lock”’ adjust- 
designed around hidden Spirol pin fastening. Pin able to six different thicknesses of wood or metal. Headed Spiro! pins hold any of the cylinder 
holds in place with only 1/16" engaged at each plugs firmly in barrel, yet allow easy adjustment to 3 positions. Spirol pins were substituted for 
end. Bolt tail rides on exposed 1/8" center por solid pins when tests on models proved that their unique coil construction not only locked them 
tion of pin. Spirol’s radial tension locks pin in securely into the cam, but also gave them greater shear strength. Even at maximum depth 
place, prevents it riding into track of plunger bolt. where pins project only 9/32” into cylinder, Spirol pins hold rigid, assure perfect tumbler contacts. 


The strength and tension characteristics of Spirol pins, 

which enabled American Hardware engineers to improve When compressed by insertion, Spiro! pins 
the design and performance of these locks, are only two of exert even radial pressure, develop no 
the many qualities that recommend Spirol pins to engi- weak “hinge” lines. ‘Live’ action keeps 


ightly in hol kes th 
neers. Controllable tension and shear strength allow these pins locked tightly in hole, makes them 


. . , : . dependable in fastening fragile plastic or 
pins to meet a wide range of specifications. Since reaming ¥ , 

: . : ee : heavy metal parts. 

and riveting operations are eliminated, the pins reduce 
cost, speed production. Standard Spirol pins are made 


from heat-treated strip steel in sizes ranging from 1/32” to 
ging 


1/2” diameters, 1/8" to 4” lengths. Special materials and 
sizes available to your specifications. Write for literature PIR PIN 
and free sample Spirol pins. L 


U. S. and Foreign Patents Pending 


E. M. COMPANY @ 74 SCHOOL STREET @ DANIELSON, CONN, 
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FIND OUT 
ABOUT 








PLATE 

THAT'S SHAPED 

, Se SS | TO SAVE YOU 
money using this new Steel Plate Shapes , MONEY 


Service. Find out how you can start production 
several steps ahead. You can eliminate plate 
inventories, and you pay freight only on that part of the 
plate that is actually required. 

There’s no need to invest in new cutting and forming 
equipment for your own shops. We have over 150 major 


; By-Propucts Street Co 
machines to flame-cut, shear, blank, press, bend or other- 


Division of Lukens Steel Company 
wise form steel plate. 673 Strode Avenue, Coatesville, Pa 

This new Bulletin 712 shows how Steel Plate Shapes Please send me a free copy of Bulletin 
Service can help you. For a free copy, use this coupon or 


write on your company letterhead. 


rofens| BY-PRODUCTS STEEL CO. | 


A DIVISION OF 
' LUKENS STEEL COMPANY 


es! 
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STAINLESS STEEL, TOO 


Bars, sheets, wire, pipe and tubing now available 
through your Chase warehouse or sales office. 
So many Chase customers use stainless steel 
in addition to brass and copper that we have 
added this metal to our regular line. 



































Now you can get the same top-notch Chase 
Service on Stainless Steel that you’ve been 
used to on other Chase products. Of course, 
regular delivery and cutting facilities are 
available on Stainless Steel orders, too. 


Make Chase Your Headquarters for 
Stainless Steel, Too , 
All 24 Chase warehouses plus the Chase sales offices 
and Chase mills are ready to help you get prompt 
delivery. If your Stainless Steel order can’t be filied 
from local stock, you'll get prompt shipment from 
another of the Chase warehouses or from the mill 


ee 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 


Albany’ Atlanta Baltimore Beston Chicago Cincinnati Cleveland (sles Denver’ Detro:t Houston Indianapolis Kansas City Mo Los Angeles Milwaukee 
Minnsapolis Newark New Orieans New York Philadelphia Pittsburgh Providence Rochester’ St Lows San Francisco Seattle Waterbury (‘sales office only) 
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YOLKS often ask us what we 
I make. The answer is: You tell 
us — ours is a factory with an 
unforeseeable future. The biggest 
part of our business in our St. 
Marys, Ohio plant is making 
molded and extruded rubber 
or plastic goods to customer 
specifications. 

We just don’t know today what 
new products we'll be turning out 
tomorrow. We don’t know what’s 
going on in the minds of designers 


and engineers who recognize the 





YOU NAME IT-WELL MAKE IT 









ine 
Sy re anal 





BIRTHPLACE OF BETTER PRODUCTS: The Goodyeor plant at St. Marys, 
Ohio — equipped the men and machines to mass-produce molded and 


extruded goods of rubber or plastic — on 


advantages of properly com- 
pounded rubber. We don’t know 
who'll be knocking on our door 


with another tough problem. 


But this we do know! Ours is the 
largest, most modern plant of its 
kind. We have over a half million 
square feet devoted exclusively to 
the mass production of molded 
and extruded parts. We have our 
own metal preparation and plat- 
ing shop. We have lines of 
extruders. We have over 350 


presses including the latest 


a 


spec’’ and on time 

transfer and full injection types. 
And we have a top-notch staff of 
designers and compounders who 
are experts at getting the most out 
of rubber to solve problems you 


may submit. 


Boastful? No, just confident. 
We’ve seen the smiles on our cus- 
tomers’ faces. We know, if anyone 
can help you, we can — and on 
schedule, too. Why not try us? 
Just write to Goodyear, Industrial 
Products Division, St. Marys, 
Ohio or Akron 16, Ohio. 


00D, YEAR 


THE GREATEST NAME IN RUBBER 


N PLAYHOU 
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Here's how BOWER Spher-o-honed 
design lengthens bearing life... 
cuts maintenance costs! 


The Bower tapered roller bearing design features _—_ bearing life and lower maintenance require- 
shown on this page are vitally important to ments. They've been thoroughly proved by 
every bearing user. For they illustrate the high —_ extensive use in virtually every type of bearing 
quality, precision workmanship and close atten- application. If your product uses bearings 
tion to engineering detail that go into every whatever it may be—specify Bower now. O1 
Bower bearing. Even more important, these better yet, call in a Bower engineer while your 
Bower design features will give you significant —_ product is still in the blueprint stage. 

bearing advantages such as reduced wear, longer — BOWER ROLLER BEARING COMPANY DETROIT 14, MICHIGAN 

















TION at the critical point—where the roller head thrusts 
itself against the cone flange. Here Bower design pro- 
vides a larger recess that holds a generous supply of 
lubricant— increasing efficiency and decreasing wear. 









PRECISION RACES PROVIDE QUIETER, SMOOTHER 
OPERATION. A Bower-developed grinding and honing 
process provides a micro-smooth surface of hord, crystal- 
line base metal. In this way, close-tolerance precision is 
built-in to stay! No final adjustment is needed! 


A COMPLETE LINE OF fa 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 
BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 
AND INDUSTRY 
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the toughest conditions . 





3%,"" 
Picture a machine under the toughest 
job conditions you can imagine. Where 
bearings operate under the worst condi- 
tions—in dust, rain, fumes, grit —even 
completely immersed. Here, ordinary 
manual lubrication methods would be 
costly—man-hours would be wasted and 
production time lost while the machine 
was shut down for lubrication 

If you were designing this machine, 
what method could you specify to make 
sure every bearing would always be 
properly lubricated? 

Here’s the answer—Alemite Accume- 
ter, the valve that is far more dependable 























ALEMITE 
Cumeter 


provides automatic, fool-proof lubrication for the 
heaviest, biggest machines, operating under 


sealed system delivers an exact amount 
of lubricant where it is needed at ezx- 
actly the right time—while the machine 
is in operation! Time, maintenance and 
production costs drop—while output 
soars! No wonder more than 95% of all 
major plants buying machine tools spec- 
ify centralized lubrication! 

And Alemite Accumeter Systems are 
easy to design into any machine—and 
there is a system ready to solve any ma- 
chine lubrication problem. Find out 
about these automatic systems now. See 
for yourself the tremendous savings and 
efficiency they allow you to offer when 











than any man. This simple, completely you specify automatic Accumeter 
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offers all these advantages! 
@ Eliminates shut-down time for lubrication. 
Adds productive time to machine output 


@ Seals completely against dirt, grit, fumes, 
water all the way from “barrel to bearing.” 


@ Prevents bearing troubles due to neglect or wrong lubricant 
@ Services all bearings—including those inaccessible 
or dangerous—in one operation 
@ Avoids work spoilage and bearing 
repairs due to over-lubrication 





Free — Alemite Accumeter Catalogue 


ALEMITE, Dept. T-64 
1850 Diversey Parkway, Chicago 14, Illinois 


factory tested—field proved 


Exhaustive, in-the-field tests show no appreciable varia- 
tion in the amount of lubricant discharged after 73,312 
lubrication cycles. Equal to 122 years of twice-a-day 
service! 


ALEMITE 


REG. U. S. PAT. OFF 


Name 





Company 
Address 


City... Stote 
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There’s no limit to what you 
can do with the right tubing! 





4 


make power to light a city... 


There are more than 12 miles of Globe seamless pressure 
tubing (carbon, alloy, and stainless) in this modern boiler 
which is a vital part of the electric power plant that 
serves a large metropolitan community. 





or lift a load of dirt... 


Mounted on a dump truck, these twin hydraulic hoists are 
built to handle heavy loads. Design and production is 
simplified by making the telescoping arms of Globe 
mechanical tubing. 





ALLOY STEEL: to meet heat, corrosion, 
pressure, and structural strength prob 
lems. Carbon Moly, Chrome 
Nickel and others. Sizes: O.D. from 
4 to 6 inches. Wall thickness .035 to 
1.000 inch. 


CARBON STEEL: for load bearing struc- 
tural members with strength, least 
weight . . . for fast, low-cost manufac 
turing of machine parts or pressure 
tubing agpeentions on and medium 
carbon. Sizes: O.D. 1% to 7% inches. 
Wall thickness: .028 to 1.000 inch. 


welded 


88 





A quick check list of GLOBE STEEL TUBES 


STAINLESS SEAMLESS: in sizes from 1% 
inch to 6 inches O.D., and in pipe sizes 
Moly 14 inch to 6 inches, standard, extra 
strong and double extra strong weights. 


STAINLESS WELDED: Gloweld electric 
stainless steel tubing offers Co. regularly produces tubing to spe 
many economies. Sizes: 
inches. In standard wt. pipe sizes 4 to 
2 inches. In lightweight pipe sizes 4 to 
41% inches inclusive. 


HIGH PURITY IRON: Globeiron tubing 
is 99.5% pure ingot iron. For applica 
tions where ductility, toughness, easy 
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transfer corrosive liquids ... 


Black liquor, used in production of kraft papers, is highly 
corrosive and has to be carried under pressure in multiple 
effect evaporators. Gloweld (electric welded) Stainless 
Steel Tubing was found to do the job best—at lowest cost. 


T= are probably a thousand and one differ- 
ent tube applications that could be made in 
your own products or industry. Check the pos- 


sibilities. Globe engineers will be pleased to give 


helpful advice on how the right tubing — Globe 
tubing — can help you save time, save money, 


save manpower. Write for literature on any of 


these products. 
STEEL 


off CLOL TUBES 


it GLOBE STEEL TUBES CO. 
Wis MILWAUKEE 46, WISCONSIN 







Field Offices: Chicago * Cleveland * Detroit * New York 
Philadelphia * St. Lowis * Denver * Houston 
San Francisco * Glendale, Calif 





weldability and easy forming are de 
sired or for use where magnetic per 
meability and electrical properties are 
required. 


SPECIAL ANALYSES: Globe Steel Tubes 


O.D. \% to 5 cial customer specifications. Consult 
with Globe’s representatives for analy 
ses to suit your needs 


GLOBE WELDING FITTINGS: seamless, 
carbon and stainless, available in a 
complete line of sizes and weights 
through Globe distributors in key cities 
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When COST 
Construction Machinery is an ( \BJECT 


Whether that cost is first or operating, it 
will pay dividends to investigate the saving 
possibilities of Rex Chabelco Steel Chain. It 
has the extra strength, exfra stamina and 
extra quality needed for longer trouble-free 
operation. 

For drive or conveyor service, where loads 
are heavy, speeds slow to moderate where 
operating conditions involve temperature 
extremes, dust, dirt or heavy shock loads 
these steel chains will save you important mone) 
And, they run on cast sprockets another 
important cost-cutting advantage 

Why not have your Chain Belt District 
Sales Engineer check your chain require- 
ments with you. He may be able to save you 
important money—he has for other Design 
Engineers. Meanwhile, send for Bulletin 
53-59. Chain Belt Company, 4715 W. Green 
field Ave., Milwaukee 1, Wisconsin. 





Heat-Treating Furnaces 
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ete) CHAIN seis company 


District Sales Offices in all Principal Cities 


























Mixing bowls made of Crucible stainless 
stee! by American Car and Foundry Com 
pany, at its Milton, Pennsylvania pliant 





CRUCIBLE STAINLESS STEEL 


keeps its shine 





after long, hard wear... 





The fact is stainless steel improves with wear, for 
the more it is used the harder and smoother the 
surface becomes. And there is never any surface 
plating to wear on a stainless product, for stain 
less steel is stainless all the way through 


Yes, Rezistal® stainless is a natural for prod 
ucts that must take long hard service, or that 
} must resist corrosion or wear, or stand up under 
daily cleaning with strong detergents. Take, for 
example, the stainless mixing bowls shown 
They’ll give many years of trouble-free service 
And their smooth, sanitary surface makes them 
especially suited to the processing of baked 
goods, candy, cosmetics or chemicals 


Be sure you take advantage of all the money 
and time-saving qualities of stainless steel. And 7. he 
be sure you specify Crucible stainless... made 
by the country’s leading producer of special pur 
pose steels. You’ll get fast delivery of the grade 
and size you need when you call Crucible 


- |CRUCIBLE| first name in special purpose steels 
OA yoous of Fixe stetrahig — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED + TOOL + REZISTAL STAINLESS + MAX-EL + ALLOY * SPECIAL PURPOSE STEELS 
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Which is the C&Cap ? 


..:all of them 


-—ready for fast delivery on time! 


If it’s a cap screw, CleCap makes it. What- 
ever head style or size you want, whether 
you want ferrous or non-ferrous. You can 
get CleCap top-quality fasteners, on time, 
one or a million! 


We're The cap screw specialists—that’s 
why thousands of our customers stick to 
CleCap year after year. They can’t beat 


the quality—and they know by happy 


experience that their friends at CleCap 
gladly knock themselves out to get them 


what they want when they want it. 


That can be pretty important to you. Who 
pays when late deliveries shut down your 
production? ... No fooling—it pays you 
to order your requirements from CleCap. 


You'll like the service you get. 





The Cleveland Cap Screw Company 
2936 East 79th Street * Cleveland 4, Ohio * VUIcan 3-3700 TWX CV42 


June, 1954 


Warehouses: Chicage * Philadelphia +» New York + Providence + Los Angeles 
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HAYNES STELLITE Bushings and Sleeves 


Trade-Mark 


...for handling Hot-Abrasive Materials 


Bearing parts made of HAYNES STELLITE alloy resist Tough and Abrasion-Resistant 


seizing and galling. They are hard and abrasion re- 


sistant, and will withstand the pitting effects of many Bearing parts made of Haynes STELLUTE alloy ze sist 

corrosives. They take a high polish and are easy to the abrasive effects of wet or dry materials such as 

ipply. Use them to reclaim worn shafts or bearing fly ash, coke, metal powder, shale, and cement eae 

blocks, and to lengthen the life of new equipment. They are hard enough to carry heavy loads, and tough 
enough to stand up under repeated stress 


Operate with Little or No Lubrication 


Heat and Corrosion Resistant 
Sleeves made ot HAYNE S STELLITE alloy can be used 


in areas where efhcient lubrication is impossible These bushings and sleeves can be submerge 


They resist s¢ izing even when lubricants are diluted many acids, alkalies, and molten metals Temp ratures 
by gasoline, cleaning fluids, and other liquids that is high as 1500 deg. F. have little effect 


wash out an oil film, They operate at peak efficienc: 


on the 


hardness, toughness, and dimensional stability 
even when lubricants decompose under heat. or are for more information write for our 8 page booklet 
destroyed by abrasive particles. on half bushings and sleeves 


Haynes’ and “Haynes Stellite” are registered trade-marks of Union Carbide and Carbon Corporation 


‘at : HAYNES STELLITE COMPANY 
NIES 





) 2 A Division of Union Carbide and Carbon Corporation 
; ucC) 
; . seneral Offices and Works. Kokomo, India 
ALLOYS aie 
° aias fe 
3 fic ag evel etr H t l Angetes - New York - 
. 
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M-M new 800-6A power unit 
equipped with Bendix ignition 


with Minneapolis-Moline power units 


and ~Gemoy~ ignition 


Oil is the lifeblood of American indus- 
try. Minneapolis-Moline power units 
equipped with Bendix magnetos are 
helping materially to maintain a con- 
stant supply of this vital commodity. 
These versatile power units perform a 
great variety of services at many stages 
of petroleum production and processing. 

The Bendix magneto selected by 
Minneapolis-Moline for this rugged serv- 
ice is a heavy-duty magneto with high 
electrical output for medium and large 
size engines of one, two, four and six 
cylinders. The magneto is supplied with 


the oil fields... 









fixed or variable spark and standard or 
low fire hazard ventilation. An impulse 
coupling provides for complete adjust- 
ment of lag angle and lug position. 


SCINTILLA 
Like all Bendix magnetos, the CBR 
series gives trouble-free performance for o i Vv ' s l 0 N 


extremely long periods of time. Design OF 


simplification eliminates costly service 
* 
“Condix” 


maintenance. 
Remember, Scintilla Division of 
SIDNEY, 
NEW YORK 


Bendix manufactures a complete line of 
ignition for every industrial purpose. 
Our sales department will gladly fur- 


nish complete information. 





Export Soles: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


FACTORY BRANCH OFFICES: 117 I 


512 West Avenue, Jenkintown, Pennsylvania 


4 South Main Street 
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Burbank, California « Brouwer Building, 176 W 
Wisconsin Avenue, Milwaukee, Wisconsin ¢ Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 


Providencia Avenue 


8401 Cedar Springs Road, Dallas 19, Texas 


Bendix 


Dayton 2, Ohio 











MORE HP PER POUNDe MORE HP 


es 


PER CU. IN.e MORE HP PER DOLLAR 
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Look closely at the cutaway views above. Note how the Size for size, Cone-Drive speed reducers will out-perform 
worm wraps around the gear and the gear around the worm. any other worm geared speed reducer on the market. 
That's the double-enveloping principle of Cone-Drive gears. 

It gives you high load-carrying capacity, long life and Yet, you can select any one of 190,000 standard stock re- 
less weight, all in an extremely compact unit. ducers to solve your specific drive problem the efficient way. 
You can choose ratios from 5:1 to 4900:1. 

You can handle loads from fractional to 800 hp. 

You get all this with only 58 standardized mountings. 

Cone-Drive gears offers this versatility because of their whether you require worm under or over, gear shaft vertical 
modern manufacturing methods. All parts for a given center or horizontal, single or double-extended shafts, right or 
distance — gears, mountings, bearings, housings, fan-cooling left hand. All of these parts are completely interchangeable 

attachments and water cooling coils, etc.—are standardized for a given center distance, too. 





Find out m 


ye ob ‘ 


Bulletin 8901-50 


= = GEARS 














DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


94 


t Cone-Drive speed reducers. Ask for 











~ : < fi 7 
l Mistadon Wicheity ch Took Compal “4 
tf 
7171 E. McNichols Road «+ Detroit 12, Michigan 
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Maintenance 
Practically 
Eliminated 


 ' Motion Picture Film 

Processing Machine 

By Houston Fearless 

Corp.— Another applica- 

tion where stepless variable 

speed and constant torque 

of Vickers Hydraulic Power 

Transmission provided 

, much more satisfactory 
operation. 








Genisco “G" Accelerator — 

A rugged, low cost unit used to calibrate accelerometers and other 
equipment under operational acceleration forces. Speed settings must 
be accurate and precisely maintained over extended operating 
periods. Driven by Vickers Variable Speed Hydraulic Transmission. 
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Winding TV power transformer coils at Sparton Radio -Television 


ICKER 


VARIABLE SPEED 


udraulic Transmission 


Hourly production was increased 18% when these coil- 















winding machines at Sparton Radio-Television were equipped 
with the Series TR3 Vickers Variable Speed Hydraulic Trans- 
mission. This improvement resulted from the superior control 
features inherent in the transmission: (1) extremely quick and 
smooth variations in speed, (2) maximum torque at low rpm, 
(3) instantaneous starting and stopping. 

While the previous drives required maintenance approxi- 
mately once a week, the Vickers transmissions have needed 
attention only three or four times since they were installed 
four years ago. They have built-in automatic overload pro- 
tection and they are automatically pressure lubricated by the 
power-transmitting medium (oil). 

Perhaps you have an application where this Vickers Vari- 
able Speed Hydraulic Transmission will make similar improve- 
ments and economies. Ask the nearest office listed below for 
Bulletin 47-40a. 


VICKERS Incorporated 
1454 OAKMAN BLVD. « DETROIT 32, MICH 


Application Engineering Offices: ATLANTA + CHICAGO (Metropolitan) 

CINCINNATI « CLEVELAND «+ DETROIT «+ HOUSTON « LOS ANGELES 

(Metropolitan) « NEW YORK (Metropolitan) « PHILADELPHIA (Metropoliten) 

PITTSBURGH «+ ROCHESTER + ROCKFORD «+ SEATTLE + TULSA 
WASHINGTON + WORCESTER 


6486 





ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


95 





COMPRESSED AIR... 


(lo you get it economically ? 





If you can’t answer this one, you might find 
some investigation worthwhile 

When is a compressor worn out? What 
model and horsepower is the best answer for 
your application? How much reserve capacity 
should you allow for? 

Providing the answers to these and other 
questions about air compression is all in the 
day’s work for Worthington. We've got the 
widest line to choose from, so you'll know 
any new W orthington equipment | you get is 


“right” for your particular job. 
FOR SMALLER QUANTITIES of compressed air, Worthing- 
ton’s Balanced Angle Compressor is your best bet Mills, 
machine shops and laundries all over praise the quietness 
and efficiency of this dependable unit. Sizes range from 


¥4 through 15 hy 


COMPACTNESS AND EASY INSTALLATION are the big ad- FOR THE REALLY BIG JOBS, specily the horizontal, water- 
vantages of Worthington Radial Air Compressors, used cooled HB—the work horse of the Worthington compres- 
where larger quantities of air are needed. Like all Wor- sor line. We've had reports about 30-year-old HB's that 
thington. compressors, the radial is equipped with our are giving the same good service as when first installed. 
exclusive Feather* Valve. Sizes from 25 to 100 hp Sizes from 744 on up to 125 hp 


U. S. Pat. Off 


Get the whole story about these modern compressors. Write for 
Bulletin WP-1099-B52 to Worthir ngton Corporation, Pump and 
Compressor Merchandising Division, Harrison, New Jersey. 


WORTHINGTON 


SSS — wenentett a | alll ae —— 
Sail BIOS 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


pressors Pumps Multi-V-Drives Variable Speed Drives 
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Truck body platform frames built of USS COR-TEN steel 
are 20% lighter...4 to 6 times more rust resistant 
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In truck mixer parts, 
USS MAN-TEN steel adds strength, 
increases resistance to abrasion, 
impact and vibration 


n this 4 


pan 
} 


nixing blade 


rucl 


Lite 


Pittsb 


nt 
rtan 


Mixer bi 
irgh, P: 
charging | 

f USS MAn-TEN steel 


weight, I 
nlt by 
i., the m 


ppera 


ire subjec 
concrete 


the 
esistar 


part 


ndu 
steel 
idd 


+} 


ears 
TEN 


e bee 


uldi 
“7. 
KIT 


th: 
ur ¢€ 
fabricated 


} 
\ Lette r te 


vill bring v« 


u this 


Dut 
K nox 
drum 


leavy 
Blaw 
ixing 
id discharge 
In 
ted to the 
batch 
we to abra 
1 prolonging 
and « 


rance limit 
ind its high 
itional prop 
e durability 


High 
USS MAn 
ised in 
ww and exca 
reduce 


USS 


it do 
quipment 

and how 
uur nearest 


more 


information 


USS Cor-TEn steel 
in place gage hot rolled 
steel, Giant Manufacturing Co., C 
Bluffs obtains maximum strength 
with minimum weight in the platform 
frames of their farm truck h« 
his construction, which give 


and truckers several hundre 
in these units 


By using 10-gage 


of 8 carbon 
yuncil 


lowa 
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more loading capacit 
and thus cuts trans 
1d—has been 
in Giant trucks since 194¢ 
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USS MAN-TEN steel saves weight, ensures longer life, 
in air-halanced oil pumping unit 












New facts for your file on 


y-$-§ CARILLOY STEELS 











































Improved suspension system of “Patton 48” features 
torsion bars of 
Carilloy steel 


@ In the army’s newest medium tank 
the Patton 48, torsion bars made from 
U-S'S Carilloy steel do a better job 
of cushioning riding shocks and take 
less mounting space than suspension 
systems used in World War II tanks 

In rugged field tests of the Patton 
18, the torsion bars constantly flex, 
twist,and vibrate as the tank rumbles 








over trenches and scales 3-foot walls military and civilian applications 

U-S'S Carilloy 8660, a high quality And it will pay you to look for a 

electric furnace steel, performs ex Carilloy steel when you need maxi 

ceptionally well in this torturous mum strength, light weight, good cor U-$-§ C ill t | 

service rosion resistance, or any combina vw a Oy S ee 
U-S'S Carilloy steels are solving tion of these properties in heavy 





many tough jobs like this in both duty parts that must be small in size produced in wide variety 
of plate, sheet, and strip 


You can order flat-rolled Carilloy 


Cost cut 757 on wing flap supports with 
Rolled Structural T-sections of Carilloy steel! bade tip to armor plate fr 


battleship. In U’S'S Carilloy, you 
get the widest selection of alloy 
steel plate, sheet, and strip that 
is obtainable from one producer 
One source of supply makes pur 
chasing easier, assures you con 
sistent quality, and simplifies 
manufacturing problems 
Remember, too, when you buy 
Carilloy steels you have at your 
service, every day, the best metal- 
lurgical talent available. Our 


By switching from 24,” x 314” 60% less scrap loss. Finished tracks metallurgists have intimate 
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e 
illoy steel bars to hot-rolled T-se« now cost only one-fourth as much as tmontadge of afl types of oey 
ap le al age steels and their most economical 
tions of | ss Carilloy 41 40 steel, they used to . Siutnation Chase ute bitin cnn 
J. C. Peacock Company and Consoli As J. C. Peacock and Convair did help you cut costs by offering i 
dated Vultee Aircraft Corporation you will find exactly the alloy steel practical suggestions on engi- ¢ 
have reduced the cost and improved you need in U:S’S Carilloy. Carilloy neering and production. 
the quality of wing flap supports for steels are produced in the widest For more information about 
Model 340 Convair airliners available range of analyses, sizes Carilloy plate, sheet, and strip, 
Flap tracks made of Carilloy T forms, and heat treatments. They and for free metallurgical assist- 
sections not only are stronger than readily meet with the highest quality ance, get in touch with our near- 
those formerly used, but require 4 standards. If you need alloy steel of est District Sales Office. 
hours less machining time any type get in touch with our neat 
and are machined with est District Sales Office 
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UNITED STATES STEEL CORPORATION, PITTSBURGH COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & |RON DIVISION, FAIRFIELD ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


‘ A 1POR MPANY NEW YORK 
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New-type clamp for vascular surgery 


is made of Stainless Steet 


@ New-type surgical clamps that Lombard, Illinois—is using Stainless 


make possible the manipulation of Steel. Stainless Steel’s bright, highly 
human blood vessels without injury 


polished surface is extra assurance of 
to the vessel walls are credited with sanitation and sterility 
saving the limbs of a considerable 


These Potts-Ductus clamps hawe 
number of potential amputees 


teeth only one millime 
To resist the corrosive and con spaced one-halfs / 
taminating influences that must be \\ ua such fine and xa 
avoided at all costs, the manufacturer tee 40 RO ce the Ge 
of these clamps — Bruno Richter of of thé bloodvessel. 


ae 


[his clamp for vascular Sutgery is mad 
trom Starnless Steel by Brung Richte: 
Lombard, {inois: 
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Gleaming Stainless S 


Take advantage of i 
Stainless Steel in your designs 
and in your selling 


Products Company, Pittsbu 
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of the .4 to improv’ 
een use # de 
Steel has been 1, appeal. The wick 
and add $ avail 


sig! pro yer ties 


range 


for many It 
to work for you 
ive you a 


ideal material 
, :less | : 

pay ts om ie t Food handling is a “natural” for 

ts 0 we : 

will pay ! 

return on 

when it 15 I 


leas Steel an unmatched combination of sani 
SS Stainie 


investme 
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sted | ‘ 
ice-test tary qualities, ease of cleaning, a 


smooth, non-porous surface, resist 


ance to corrosion and long life 





vee weaweomicuerseiss | Stainless Steel's ease of cleaning 
ange ese Steel makes He makes it best for cafeteria use 


ileteria equipment was 


ited for H. J. Heinz Company 
Pittsburgh, Pa., by Tyson Metal 
s Company, Pittsburgh. It is 


a nickel-chromium grade 


Stainless Steel 










































Shelby and Sweeney 
Tame a tough nut 


@ The Sweeney POWERENCH is a rugged nut turning tool 
specifically designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications 

Super tough equipment calls for super strong materials 
That’s why Shelby Seamless Mechanical Tubing—in sizes 
from 11% in. O.D. to 55% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete uni 
formity, and extreme dimensional accuracy of Shelby Seam 
less make it the ideal mechanical tubing for the fabrication 
of such heavy-duty materials. Moreover, it is safe and work 
able—possessing excellent machining and superior welding 
properties 








Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diameters 
wall thicknesses, various shapes and steel analyses. Call on 
our engineers for recommendations. They will be glad to 
make a study of your particular requirements and help you 
apply Shelby Seamless to your specifications 





NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIF AST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


All Shelby Seamless Tubing 
. is pierced from solid billets 
‘ of uniform steel. This is the 
one monvufacturing method 
that assures absolute uniform 
wall strength. 


MECHANICAL TUBING 
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Users praise Phillips Cross-Recessed-Head Screws 





“90% OF THE SCREWS IN THE GRAY AUDOGRAPH ARE PHILLIPS," 
estimates William S. Sherman, Director of Sales operation. 
With the introduction of the Phillips self-tapping screw the 
inspection of each threaded hole has been eliminated. Nor is 
“head-splitting”’ or ““burring”’ any longer a factor. Here Mary 
Borkowski fastens amplifier unit to main frame with Phillips 
screws, 


THE CLARK CONTROLLER COMPANY makes some highly special- 
ized control equipment on which Phillips screws are used. Their 
neat, compact appearance enhances the design of the units and 
their positive gripping action prevents driver slippage that 
would otherwise mar the surface. ““There is no comparison in 
the beauty of design offered by the attractive Phillips head,” 
states R. Russo, Manager of General Engineering Standards 
Department. Larry Larkin here installs Phillips screws in a 
Clark push-button station. 


ihe Uae, 
- > THE FASTENERS 
= OF TODAY... 


AND OF THE FUTURE 


= 
BUCHANAN'S REVOLUTIONARY NEW TERMINAL STRIP uses a oy 
specially designed Phillips screw that, according to Albert - 
Mittleman, Plant Superintendent and Production Mana- ie” ww M marks the spot 
ger ‘has enabled us to design our own automatic, hopper- 90s , <\ . 
fed assembly machine which permits us to put the sub- S-necessto-® ++ the mark of extra quality 


assembly of these terminal strips on an assembly line 
basis.”’ Closeup of this machine is shown above. 





American Screw Company - Atlantic Screw Works, Inc. - The Blake & Johnson Co. - Central Screw Company + Continental Screw Company - The Eagle Lock Company 

Elco Tool and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company - National Lock Company - The National 

Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing Co. - Rockford Screw Products Co. - Scovill 
Manufacturing Co. - Shakeproof - The Southington Hdwe. Mfg. Company - Sterling Bolt Company - Wales-Beech Corp. 





PARKER 
OFFERS a CHOICE 


in Powdered Metal Materials 


5 
Wow —whatever the product requirement, 
Parker can supply the powdered metal part. 
Gears, bearings, bushings, cams, lever arms or 
intricate parts can be yours in almost any pow- 


dered material. Parts of basic metals and 


COPPER 4 special alloys are regularly produced in 


— our new plant. Call on Parker for 
~ , your Powdered Metal parts. 
a 


* 


POWDERED 
METAL 
DIVISION 
OF 


WHITE METAL CO. 
2153 McKinley Avenue 
ERIE, PENNSYLVANIA 

















Now—Dynamatic Makes 
Ajusto-Spede Motors 


Available in Fractional Horsepower Sizes 


The addition of 5 new fractional horsepower models to the 
existing Ajusto-Spede line extends the available range of 
these adjustable speed drives from 4 horsepower to 75 


horsepower. 


This compact, self-contained unit is an integral combina- 
tion of AC constant speed induction motor, eddy current 


coupling, and electronic control. 


All fractional horsepower Ajusto-Spedes are rated 115/220 
volts, single phase or 220/440 volts, 3 phase. Sizes are '/, 
Vy, and 2 horsepower at 1600 RPM; 2 and 4 horsepower 
at 3200 RPM. 


If you have fractional horsepower adjustable 
speed drive problems, write for a copy of the 
Dynamatic Bulletin FAS-2. Bulletin GB1, which 
describes other Dynamatic Eddy Current products, 
is also available. 


DYNAMATIL?'v's'°" 


KENOSHA, WISCONSIN 
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Ajusto -Spede 
Advantages: 


* Constant torque speed range: 10 to 1 


with 1600 RPM Ajusto-Spedes; 20 to 1 
with 3200 RPM units. 


Control accuracy: 2 per cent of top 
speed at any point within the speed 
range. 


Minimum wiring to power line. 


Remote ‘“‘one knob” control operation 
up to 100 feet. 


Rugged plug-in type integral one-tube 
electronic control. 


Permanently sealed grease-packed 
bearings. 


Power output shaft extension at both 
ends of drive. 


EATON MANUFACTURING COMPANY 


General Offices: Cleveland, Ohio 








R & M Polyphase motor parts, 
consisting of rotor and stator, 
horizontal position. Light 
weight and reserve power for 
heavy duty use were the most 
important motor choracteris- 
tics required. 


This motor had to be light- 
weight, powerful and capable 
of running for long periods at 
36,000 R.P.M. It's dynami- 
cally balanced with a dia- 
mond-turned commutator and 
specially anchored windings. 


This powerful R & M Motor 
has a high starting torque for 
quick response; it runs cooler 
than normal, it's exceptionally 
quiet, and it's compact. Extra- 
heavily insulated, dynamically 
balanced, 100% inspected. 


Variable speed was a must for 
this R & M Motor—to permit 
a wide selection of speeds 
without need for changing belts 
or pulleys. Motor is “% HP, 
AC-DC 5000R.P.M., ball bear- 
ing equipped and open ven- 
tilated. 























printed at the right what was your score? 


, 


Don’t “guess”... let Robbins & Myers do a 
scientific job of matching the all-important 
motor to your product! Regardless of whether 
you need a motor that’s standard or custom- 
designed .. . motors with special housing de- 
signs or motor parts to fit your housings, 
remember that R & M Motors are powering 
all types of equipment, such as ......+... 





Can you guess which goes with which? The answers are 


ON COMPLETE MOTORS OR 


Portable Saws 
Drills 

Nut Setters 
Hammers 
Routers 
Screw Drivers 


Hedge Trimmers 


Lawn Mowers 
Nibblers 


Lock Mortisers 
Valve Grinders 





ar ae 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 
Planers 


The ultra-high-speed SKIL 
Grinder, made by Skil Cor- 
poration, packs twice the 
power per pound of other 
grinders of similar weight. Tool 
and die makers say it’s great! 


The Geo. Stevens Model 125 
Progressive Universal Winder 
made by Geo. Stevens Mfg. 
Co., Inc., world's largest manu- 
facturer of coil-winding ma- 
chines. One of a complete line 
of R & M Motor-equipped 
machines. 


The powerful, easy-to-handle 
Buckeye Hi-Frequency Sander 
It's ideal for automotive and 
industrial applications where 
tools are subjected to con- 
tinuous, heavy duty service. 
R & M_ furnishes motors to 
Buckeye Tools Corporation in 
capacities from 3/16 to 4 HP. 


The IBM Executive made by 
International Business Machines 
Corp., the only typewriter 
monufacturer exclusively pro- 
ducing electric machines. It's 
the mark of a modern office! 


Can YOU match these motors to these tools and machines? 


Here are some R & M fractional horsepower motors, and THE ANSWERS 


the machines for which they were selected or designed. , « M motors and motor parts, and the machines on 


which they are specified as standard, match up as follows; 


Ol 


MOTOR PARTS... 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipment 
Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 
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why you get better performance from 4 


Fractional Horsepower Motor 
thats matched to your machine | 





The most important single factor in the perform- 
ance of any motor-driven product is the motor it- 
self. That’s why the engineers who designed the 
well-known tools and machines at the left came to 
Robbins & Myers to get the right motor for the job. 
Like many other R & M customers, they knew that 
the motor which met every requirement—one by 
one—was bound to improve the performance of 
their products, and /ast longer as well. 


Selecting such a motor isn’t simple. You can, of 
course, /ook at these examples, and try matching 
the motor to the machine for which it was designed. 
It’s easy to guess, but in your business you can’t 
afford guesswork. 


Neither can we. That’s why we’ve set up such 
systematic methods for designing motors. For ex- 
ample, we often use the R & M “Electrical Slide 
Rule.”’ In this unique machine we first set up the 
electrical equivalents of motor operating conditions; 
then test equivalents of various motor designs. 
Result? Required motor characteristics can be 
calculated in minutes instead of days! 


In some cases, the answers point to a standard 
motor. We have many such motors to choose from. 
But in other cases where special motors are indi- 


f dian ReM i the Right Motor! 


cated, we can do a fast, thorough, economical job 
of custom-designing a motor that’s exactly right 
for your product. 


In short, our experience—and our approach to 
your problem—isn’t limited to standard motors 
we have “‘on the shelf.” 


If you feel that the motors you're now using 
aren’t 100% right — in quality or in perform- 
ance characteristics—we can make a real 
contribution to the solution of your problem. 
Use the coupon below . . . you will get the 
information you want promptly. 


ROBBINS & MYERS, INC., MOTOR DIVISION, PD 
SPRINGFIELD 99, OHIO 

Please send me, without obligation, information on 
[] Motor Parts for Portable Tools 

[) Universal Motors 

[] Capacitor Motors 

[] Universal and DC Motors 

[] R & M “All-Weather’’ Motors—up to 125 HP 
[] Please have a Motor Specialist call 


Product we manufacture 


Name Titi 


ROBBING «= MYERS, ine” 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


Street 


City & State 
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Note: Standard JIC (Joint Industry Conference) symbols ore used in the above hydraulic circuit drawing 


Underwater weed-cutters powered by 


DENISON HydrOlLic Pump/Motors 


ee, lity 


wf 







soa Drive rods delivering power to the cut gle ‘‘spare’’ can replace any of the 
three units, in any of the boats 
Pump/Motors are single-stage, 
vane-type power packages with hy- 
draulically balanced vanes, and sim 
plified three-unit construction. They 
stand up under long, hard, cortinuous 
duty at pressures up to 2000 psi. Four 
sizes—each with a choice of cam rings 
for different needs—offer pumping ca 
pacities from 3 to 82 gpm motor 
capacities from 8 to 98 hp (13 to 257 
inch-pounds of torque per 100 psi.) 
All models can provide either clock- 
wise or counterclockwise rotation 


ters are interconnected by bell cranks 

— | A Denison 4-way valve, with detent 

\—= TV Sage > controls these two Pump/ Motors. The 
aa Lt << <S3 = «<< 

‘ detent permits the operator to leave the 





valve in either the ‘operating’ or ‘‘off 


Unusual Circuit Also Features 
Denison Valves and Controls 


position without holding the lever 

A Denison relief valve limits system 
Denison Controls and Pump/ Motors pressure to the maximum pre-set rat 
power triple cutter bars in a fleet of ing. The mechanical linkage formerly 
boats specially developed to clear used was subject to severe damage if 
shallow inland waterways of weeds the cutters struck an obstacle. Now 
however, the cutters merely stall, and 


through the relief 


and other vegetation 

The circuit, shown above, affords excess flow ‘'spills 
positive control and power to three valve 
cutter bars, mounted on each side and A second Denison 4-way valve with 
across the bow of the boats. It re a closed-center spool controls double- 
acting cylinders which raise and lower 


the cutter bars. By simply centering this 


Denison offers an outstanding line 
of high pressure oil hydraulic pumps, 
motors and controls, for pressures to 
5000 psi. Designed with skill and 


places a complex, hazardous mechan 


ical setup of open, rotating shafts 





gears, pulleys, chains and belts valve control, the operator can hold 
knowledge gained through twenty-five 
The gasoline engine which powers the cutters at any height 
. 4 years of leadership in oil hydraulics 
the boat also drives a Denison r 
— ithe This type of circuit emphasizes ad they have the compact ruggedness 


Pump / Motor which acts as a pump 

Two additional Pump / Motors, one 
at the rear of each side-mounted cutter 
bar, drive the cutters through 5-to-] 
reduction gearing and eccentrics 


vantages of Denison Pump/ Motors 
Each unit is ready for either pump or 
motor duty without alterations! A sin 


needed for exacting, heavy-duty de- 
mands. Wherever you need closely 
adjustable power and control with un- 
limited operating flexibility, specify 
HydrOliics. Write for more details 





The DENISON Engineering Company, 1157 Dublin Road, Columbus 16, Ohio 
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CASE HISTORIES FROM 
MT. 


VERNON FILES 


The new Smith-Corona “‘Eighty-Eight’’ is really a 
beauty. ‘Designed and built to out-perform any 
office typewriter ever made” is what its makers 
say about it . 
And this is what they also have to say about 
the Mt. Vernon die casting shown below, which 
forms an essential part of the ‘‘Eighty-Eight.”’ 


This particular casting was designed for maxi 
mum torsional, compressive, and tensile strength 
In an analogy of the automobile industry, this 
casting might be called the ‘engine mounting’ of 
a typewriter; the engine of the typewriter being 
the typebar segment. Because of the high strength 
characteristics needed for an ‘engine mounting’, 
we selected die cast aluminum. Other reasons 
for selecting die casting are its high degree of 
accuracy in contour and the lower cost of 
machining processes. 

Whatever your product, whether simple or in 
tricate, consult with us. We have up-to-the-minute 


facilities for die casting aluminum and zinc, and 
a vost reservoir of experience in die making. It's 
highly possible that we can help you, as we helped 
Smith-Corona, to lower unit costs 
the way to improved products, too 


show you 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD 


CONNECTICUT 











. No hope for an 
ordinary lock wosber 


here! 








You need the 
SHAKEPROOF™ 
i lock Washer that’s made 
tor the job! 


SHAKEPROOF 


il. 


. job-tailored "to help you build 
a better product at lowet cost J 








A TYPE AND SIZE FOR EVERY LOCKING NEED 
The Shakeproof“Dome Type Lock Washer above locks as it spreads the load over an 
elongated clearance hole ...a job no other washer can perform so efficiently. Since only 
one washer is required, the flat washer formerly used is completely eliminated . . . a savings 
in assembly time plus a savings in material costs. And most important, Shakeproof tapered 
twisted teeth lock tight... then lock tighter as vibration increases. 

Remember—all SHAKEPROOF Lock Washers give you greater assembly efficiency plus 
high locking performance, because they're made for the job! 


“Fastening Headquarters . 
DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois ¢ Offices in principal cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 

















FREE testing sample kit 


Test Shakeproof Lock Washers on 
your own products ... right in your 
own product laboratories. See how 
they lock even tighter os vibration 
increases; improve quality ... 

and cut costs in your assembly. 
Send for your kit now. 
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BASE Hiere a single coat ot 
Porcelain enamel assures life 
time protection against rust and 


Corrosion 


Rust and corrosion are stopped cold by a single coating 
of Porcelain enamel. And it costs so little to give users 
this extra protection against early deterioration. In a 
highly competitive field such as room conditioning, this 
could make a big difference in a company’s sales—espe- 
cially so in areas where salt-laden moisture in the air 
plays havoc with ordinary materials and finishes. 
Several companies are already experimenting with 
Porcelain enameled dases for their room conditioners. 
Some are considering it for the weatherhood, two or three 
for the entire cabinet. This could be the big news of the 
industry a year hence... and welcome news to buyers 
looking for top value in room conditioners. 
Designers will do well to consider Porcelain enamel in 
their plans for “best sellers”. While there’s nothing diffi- 
cult about it, you do have to plan for Porcelain enamel. 
Why not call us in and let us help you? 


WEATHERHOOD ... another place 
for Porcelain enamel. Decorative, 
highly weather resistant, easily 


cleaned, and a permanent finish 


PORCELAIN ENAMEL 
belongs in your 
PRODUCT-PLANNING 


Only Porcelain enamel, the fused-in 
finish, gives you all these cedvantages 


1. Permanent, handsome appearance 
Rust and corrosion resistance 
High alkali and acid resistance 
Easy cleaning and low maintenance 
. Long wearing, tough, durable 
High heat resistance 


. Wide consumer acceptance 


FERRO CORPORATION 


Pbudwn Enianed Lirition 


4150 EAST 56TH STREET 


. CLEVELAND 5, OHIO 





What size 
isa 
quality 
fastener? 


Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking 

vibration-proof and can be reused many times. Each is a fast, readily assembled 
one-piece unit... will maintain accurate adjustment anywhere on a bolt 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 


finish. Each has a record for precision and uniformly high performance that is unmatched 


But... one measures 1/10 inch across the flats: the other, 4 inches. Between these two 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size 


Look to ESNA for the top quality self-locking fastener that fits your need best 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N58-62, 2330 Vauxhall Road, Union, N. J. 


) ELASTIC STOP nut bulletin Here is o drawing of our product 


What self-locking fastener would 
y suggest? 
4 ty Title 
J) TRADEMARK 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 














MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 




















Bridgeport Technical Handbook 


To Help Our Customers on Metal Problems 


Mass production of tiny but precise 
metal parts for electronic equipment 
calls for exacting specifications in brass 
and copper mill products. The Bridge- 
port “Technical Handbook” is designed 
as a ready-reference for product engi- 
neers and those responsible for pur- 
chasing and fabricating copper and 
copper-base alloys. 

Bridgeport Brass Company recog- 
nizes the importance of supplying metal 
of uniform high-quality for automatic 
operations. Close cooperation between 
the fabricator and our technical service 
department will quickly help with ma- 
terials to answer performance require- 
ments, cut wasted time and prevent 


excessive spoilage. 


Simplifies Alloy Selection 
“Technical Hand- 


into logical, easily 


The Bridgeport 
be « »k”’ is 


read sections covering both general in 


divided 


formation and specific engineering data 
The 
merous coppers and copper-base alloys, 


first section discusses the nu- 


their compositions, physical and me- 


108 


chanical properties and their uses. It 
covers in non-technical language such 
subjects as the copper-zinc alloy sys- 
tem; the effects of additional elements 
such as lead, tin, aluminum, silicon, 
manganese, iron, nickel and arsenic on 
coppers; and the effects of annealing on 
physical properties. Temper or degre« 
of hardness for sheet, rod, wire and tub 

ing is explained. The causes and pre 

vention of stress corrosion, cracking 
and hot breaks are discussed. 

In addition, the “Technical Hand 
book” contains information on the im 
portance of the microstructure of rolled 
and annealed brasses, graphically illus 


trated by micrographs and curves 


Mill Product Shapes 


The following three sections are de 
voted to mill products—strip and sheet, 
rod and wire, and tubing. They are fur 
ther broken down into groups such as 
Brass and Copper Strip for Drawing, 
Spinning and Stamping; Rods for 
Screw Machine Operation; Wire and 
Rod for Cold Heading; Rods for Hot 





Forging; Tubing for Fabrication; and 
many others. 

Each classification lists not only the 
alloys and their applications, but gives 
a table of Composition, Mechanical 
Properties, Physical Constants, Fabri- 
cation Properties, as well as the latest 
specification numbers. By referring to 
these tables, the purchasing agent and 
the design engineer can see at a glance 
the alloys available and their compar- 
ative properties. This simplifies alloy 


selection, saves time and effort. 


Hints on Metalworking 


The handbook contains a brief but 
authoritative outline of procedures for 
working copper-base alloys. There are 
many diagrams and tables relating to 
machining, the tools to be used and 
recommended coolants. Data on Mill 
ing, reaming, chasing and sawing are 
given in concise tabular form with sug 
gested procedures for the different 
There are full 


sections on drawing and drawing lubri 


alloys discussed. also 


cants, annealing, cold heading, solder 


ing, cleaning and dip coloring 


Useful Appendix 
To complete the Handbook, 


almost 
tables 
The Se 


tem 


thirty pages of informative 
are included as an Appendix 
tables cover equivalent weights 
perature conversions, metal melting 
points, length measurement conver 
sions, and weights of flat products, cir 


cles, rod, round wire and copper tubes 


How to Get Your Copy 
The Hand 


book” is a reliable guide to many prob 


Bridgeport “Technical 
lems and situations met by purchasing 
agents, design engineers and production 
superintendents in every-day work with 
copper-base alloys. Your copy will be 
quickly mailed upon request on com 
pany letterhead. And if you are con 


fronted with metal problems not 
completely answered in the Handbook 
do not hesitate to contact our nearest 


branch office 


for your metal requirements. 1593 


for assistance as well as 
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Above: Standard Morflex Flexible Coupling. Special adaptation of Morfiex 
principle is shown at right. 





Let Morse solve your 
coupling problems--like this 






















In a recent power transmission problem faced by a trans- Neoprene biscuits. (We are called upon to apply tl neiple 
portation company, a 3-cylinder air compressor had to be driven in the solutions of both ordina u cor probler 
from 80-hp diesel through a gear transmission. To connect the You can get results as 





driving shaft, a 20-horsepower coupling was needed. The problem remarkable as those 
was that the coupling diameter was limited to 42", and the length outlined above. Put gots 
to l’4 your design problems 
This coupling had to isolate vibration and absorb shock loading, as before a Morse repre- 
we s compensate for misalignment and resist oii sentative to solve for 
you. He'll be glad to 
Extreme space limitations called for a special treatment in the offer consultation 
application services on any appli- 
\ Morse representative was called upon to solve the problem His cation of Morse power 
study showed the need for an adaptation of the Morflex principle transmission products 
He promptly designed the unit and was able to offer a coupling to you may have in mind 





Write for informa- 
tion today 


suit the very need—with the added bonuses of noise elimination, MECHANICAL 
prolonged bearing life, longer service life and elimination of OWER TRANSMISSION 
maintenanc MORSE CHAIN CO. prooucts 


The quick result was another successful solution embodying the 7601 Central Ave. 
¢ exclusive Morflex principle of elastic deflection of pre-loaded Detroit 0, Mich. 


FOR 24 REASONS, MASTERS OF MECHANICAL POWER , TRANSMISSION SINCE 1893 
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works 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 
SIMMONS FASTENER CORPORATION 


1751 North Broadway, Albany 1, New York 


QUICK-LOCK 
SPRING-LOCK 


Simmons |e 


LINK-LOCK 


DUAL-LOCK 





JUST OUT! 
NEW 36-PAGE CATALOG WITH APPLICATIONS 





This fastener 


through thick and thin! | 








HERE'S HOW SPRING-LOCK WORKS 


1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 


figure on Spring-Lock as an assembly time 





and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed -#. 


@ Installation is QUICK: a half-turn locks it 
in place 
@ Installation is SECURE: the spring steel 


locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
















A complete line of 


| Powerbre a 
~ TIMING” Belts 





gagement takes hold of the 
pulley grooves with perfect 
fit. perfect grip. Slippage cr 
power loss can't happer 


FAST DELIVERY 
COMPLETE ENGINEERING SERVICE 
FULL STOCKS 


\s an industrial designer, you have often met 
problems involving the transmission of me- 
chanical power: hand tools, lathes, drill presses, 
saws, electric typewriters are some examples. In 
such cases, you had to go along with the limitations 
imposed by V-belts, chain drives or gears. But now 
the U. S. PowerGrip TIMING® Belt, developed and 
perfected and thoroughly proved for over six years by 
United States Rubber Company, gives you entirely new 
freedom, new scope, new horizons of design. MOREOVER 
the “U. S.” network of distribution centers, sales offices and 
rIMING Belt Distributors permits fast supply plus complete 
engineering service. 


EVER WISH YOU COULD USE SMALLER PULLEYS? You can with the 
U.S. PowerGrip TIMING Belt...no slippage, no take-up. This per- 
mits very short centers and high ratios. Light weight of PowerGrip 
permits high speeds. 





DO LUBRICATING AND HOUSING DEVICES GET IN YOUR WAY? 
rhe absence of metal-to-metal contact in the U.S. PowerGrip TIMING 
Belt makes lubricants and cil-retaining housings unnecessary. Less 
cost, less weight. 


DO HIGH BELT SPEEDS SLOW YOU DOWN? The U.S. TIMING Belt 
can easily handle speeds up to 16,000 F.P.M. Light weight keeps cen- 
trifugal force way down. Yet, because it cannot slip, U.S. PowerGrip 
TIMING Belt can be operated at speeds so slow as to be imperceptible. 





WHAT ABOUT HORSEPOWER? H.-P. Range is 1/100 to 300 or more 
Stock drives run to 50 H.P., but wider belts and pulleys can be made 
on order in standard lengths and diameters 


iS EFFICIENCY ALL IT COULD BE? Because there are no friction-creat- 
‘. ing joints, no slippage loss, no lubricated drag—minimum heat gener- 
ation and minimum bearing loads, U.S. PowerGrip TIMING Belts 


have an efficiency of close to 100 


Write to any of the 26 District Sales Offices 





or the address below. Ask for free catalog 
“U.S.” Research perfects it...°U.S.” Production builds it...U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION +» ROCKEFELLER CENTER, NEW YORK 20, N, Y. 


Hose « siting * Expansion Joints *« Rubber-to-metal Products « Oil! Field Specialties « Plastic Pipe and Fittings « Grinding W 


heels « Packings « Tapes 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « 


Rell Coverings « Mate and Matting 








It’s a BIG idea...and it WORKS... 
































THE IDEA OF STANDARDIZED GEARS 


— of the highest quality, completely interchangeable — 
was originated by BOSTON Gear seventy-five years ago. 


IT HAD TO BE A BIG IDEA 
To make the idea work, the gears had to be AVAILABLE 
quickly, to any buyer — anywhere. Distribution facilities 
had to be BIG as all industry, expanding with it. That’s why 
BOSTON Gear Products are sold through Industrial 
Distributors. 


YOUR BOSTON Gear DISTRIBUTOR 
“brings the BOSTON Gear plant to you” — the benefits of 
a 75-year experience — the engineering counsel of trans- 
mission planning experts — full stocks of BOSTON Gear 
Products — and FACTORY PRICES! 


LET THIS IDEA WORK FOR YOU 
To more than 250,000 cost-wise buyers, BOSTON Gear 
now means best buy for top quality, lasting economy, and 
trouble-saving convenience. Compare — you'll see why 
it will pay you to “Design around BOSTON Gear”. . . to 
specify BOSTON Gear for any maintenance need. 


Call your nearby BOSTON Gear DISTRIBUTOR 
He has a factory-trained specialist ready to 
help you, Boston Gear Works, 71 Hayward 
St., Quincy 71, Mass. 


STOCK GEARS — 2000 TYPES and SIZES SPROCKETS 
and CHAIN 
§ 1 S & ae 
~7 2 
wm ae | ™ - J 











Ean) 
| 
Y > - 
Look under “Gears” in the Yellow Classified Section of your AS SHAFT SUPPORTS (é 
Telephone Directory for the BOSTON Gear Distributor nearest you. » 
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SHOLD-A-GRIP 
Interchangeable Tapered 
BUSHINGS and SPROCKETS 


Pro t Kngu 


RATIOMOTORS 





REDUCTORS BOST-BRONZ Oil-impregnated 


BEARINGS 
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Get Catalog Wo. 55 


industry's most 
valved textbook 
of drive design and 
maintenance 
ncludes 30 pages of 
Engineering data 














CALL ON R/M ENGINEERING SERVICE 





R/M MECHANICAL RUBBER PRODUCTS FOR BETTER PERFORMANCE 


Design engineers rely on R/M’s 60 year experience, 
engineering and facilities for making mechanical 
rubber products that give better performance. For 
example, R/M Super-Power V-Belts have up to 40°, 
greater horsepower capacity than regular V-belts. 
This means you can increase the horsepower of a drive 
with no change in drive design or save space by 
ising fewer belts to meet horsepower specifications 
Where flat belts are required, as on the portable 
crusher and screen shown above, Condor Whipcord 
Endless Belts have been known to outlast up to 10 
ordinary belts. R/M offers a complete selection of belts 
and driving surfaces from low-tension to desired slip 
for every flat belt drive requirement 

There is also an R/M engineered conveyor belt for 
every application, such as the traveling stacker con- 
veyor pictured above for heavier quarry and 
. for lighter portable and pack- 
age conveyors. R/M makes hose for hundreds of 


SPECIALISTS IN 
SINTERED METAL, 


in AR, 


Brake Blocks, Linings Fon Belts and 
and Clutch Facings Radiator Hose 


mining operations 





ASBESTOS, 
ENGINEERED PLASTICS 


Mechanical Pockings 
and Gaskets 





to sizes large enough to crawl through 
Typically, the Homoflex Paper Machine Hose shown 


uses—from 4 


was designed for strength, extreme flexibility and light 


weight, with a soft rubber nozzle to avoid 


injury t 
costly machine rolls. R/M also mass produces eng 
neered molded rubber parts of natural or synthetic 
rubber, nylon or silicone, in any size or shape to mec 
your specifications. Let an R/M rubber specialist work 
with you on your next design project or to improve 


present performance 


For hook let 


wrile, prone or wire 


jown, or other data, 


MANHATTAN RUBBEF DIVISION 
Raybestos-Manhatian. In 


Passa y 





GRegory 


RUBBER, 





Industrial and 
Automotive Hose 


Industria! 
Drive Belts 


Abrasive and 
Diomond Wheels 


























FRICTION MATERIALS “st oft press! 


If you are looking for practical design and engineering data 
on friction materials you will want a copy of R/M’s new and 
comprehensive Engineering Bulletin No. 500. Its contents are 
intended as a guide in the choice of friction materials and as 
an aid in the design of friction devices. Its 44 pages are 
crammed full of charts, diagrams and photographs. An 
outstanding feature, to pick just one, is a selection chart 
which gives complete design data for R/M friction materials 


operating oil 


For R/M Bulletin No. 500, or 


ther data, write, phone or wire 


EQUIPMENT SALES DIVISION 
Raybestos-Manhattan, Inc 

10 Northwest Highway 

Chicago 31, Il 

ROdney 3-240( 





 RAYBESTOS-MANHATTAN, INC. 


Passaic, NJ. « Neenah, Wis. « Manheim, Pa 





Conveyor Rubber Lined and Sintered Meta! Asbestos 
Belts Covered Equipment Friction Elements Textiles 
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FOR HELP IN SOLVING YOUR PROBLEMS 





Charlest C. e Crawfordsville, ind. « Peterborough ta 


Teflon Tope, Pockings, Engineered Molded 
‘od 


Asbestos Textiles and 


PACKINGS, GASKETS, “terion” products 


For specialized packing engineering service, call on Raybestos- 
Manhattan. R/M makes a complete line of packings and 
gasket sheets for use against air as, water, steam, oil, 


solvents, foods and hydraulic fluids. I 


— % 


also makes an unusual 
number of asbestos textiles and a wide variety of ““TEFLON 
products. The many years’ experience R/M has had in these 
fields can be put to work for you at once. Just say the word 


Send for booklet on packings, gaskets and “ TEFLON” products 


*Du Pont s trade-mark r its tetr wore ene 


For booklet shown, or other data, 


write. phone or wire 


PACKING DIVISION OR 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Ir 
Manheim, Pa 
Manheim 5-2 
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hardest-used guide 





to this year’s top developments in design engineering 


When we mailed the Annual HANDBOOK of Product Design for 1954 last 
November, we hoped it would prove to be the most valued, long-useful issue of 
a magazine ever edited for design engineers like you. And in more than 3,000 
letters, you have told us that this second of our Annual HANDBOOK issues is 
of outstanding and permanent value to you. These letters constitute, so far as 
we know, a record reader response to an issue of a business magazine. 


Far more important than making records, however, is the value of these letters 
to us in making sure that the 1955 HANDBOOK is even closer to what you want 
in an issue of Product Engineering that earns a permanent place on your 
desk, as a continuing reference source to design-engineering’s top ideas and 
facts on better design. 


We’re working, now, to make the 1955 HANDBOOK the “best yet.’’ New ideas 
and features are going into it ... but none of the tried and proved ones you 
like are being discarded for the sake of “something new.” Once again, you'll 
find the HANDBOOK conveniently divided into 10 cohesive, informative sections, 
each thumb-indexed for fast reference. Once again, too, the HANDBOOK will have 
a sewn, “lie-flat” binding and special, extra-durable covers. An important 
feature, too, will be a complete editorial index to both the 1953 and 1954 
HANDBOOKS so that you can refer to all three issues easily and quickly 


There will be more information about the 1955 HANDBOOK for you in these 
pages soon. And in the meantime, be sure we’re working every day to make 
this issue the strongest evidence yet of why, for you aad 27,500 other Product 
Engineering subscribers, your investment in this magazine is your greatest value 
in new facts and ideas on better product design. Publishing date for the 1955 
HANDBOOK: October, 195«. 


Subje ct to ABC audit 


THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 
McGRAW-HILL BUILDING, NEW YORK 36, N.Y. 
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Three good reasons for 
TRI CLADM0 


gners 


tors into 





MODERNIZE YOUR EQUIPMENT with all-new 


. entire line to 30 hp avail 
able soon. Check coupon for more informa 
tion on Tri/Clad ‘55’ dripproof, enclosed, 
and gear-motors. 


you of getting the 


1 new NEMA 182 and 184 fr: 


"Registered trade-mark of 






esigning new 
our machines 


G-E MOTOR 

SUMMARY OF 
INDEPENDENT MOTOR 
PREFERENCE SURVEY 


mor 


motor B 
a motor C 


1. BUYER PREFERENCE. You take advantage 

a 2 to 1 preference for the motors on 
your equipment when you use G-E motors. 
Buyers also like the G-E small motor service 
station plan (Bulletin GEC-972). 








2. EASIER INSTALLATION, Perma-numbered 


leads are always easily read even when 
taped or clipped. Roomier conduit box has 
plenty of knuckle room. Bolts go in easily, 
quickly. 





3. MORE POWER PER POUND. Lighter, 


smaller Tri/Clad “55"" motor-—in new 

NEMA frame sizes and ratings —-reduces 
wn 

waste space, saves weight, lowers your 


handling, shipping costs. 


GENERAL @@ ELECTRIC 
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Specify G-E fhp motors to save 
space, material, shipping costs 


G-E fhp motors give you up to 50 per 
cent savings in motor weight—cut down 
your shipping costs. Lighter weight means 
you can use structurally lighter mount 
ings, save on mounting material. Some 
ratings save u as much as 40 per cent 
in space required for stocking motors, 
permit better use of valuable warehouse 
space and reduce material-handling costs 
Your assembly-line people will find G-E 
fhp motors easier to handle, far faster to 
install. There’s less ‘‘assembly faticue”’ 
caused by handling heavy components. 


See Bulletin GEA-5567 


Get high repetitive accuracy 
with G-E electronic timers 


er sl aaeles 


, 


* 
“ 
- 


= 
= 
= 
a 
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ta 


Precise timing, adjustable from 0.06 to 
120 seconds for important machine func 
tions, is yours with G-E timers. Repeti 
tive accuracy is within 2% of dial 
setting, independent of normal tempera 
ture changes. Can be used for immediate 
or delayed start. Timing dial may be 
remotely mounted for easy adjustment. 
Ask for Bulletin GEA-5255. 

Product 
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G.E. announces new Speed Variator 
designed to meet JIC standards 


This new G-E Speed Variator is a pack- 
aged all-electric adjustable-voltage drive 
operating from a-c power, for use where 
conformity to JIC standards is required 
It gives you highly efficient operation 
over wide speed ranges from 8 to 1, up 
to 50 to 1. Components are: a power unit 
in attractive cabinet, containing motor 
generator set and all necessary control; 
d-c motor; operator’s remote control 
station. New JIC features include: posi 
tive-pressure ventilating system which 
keeps out dust; metal diagram pocket on 


inside of enclosure; doors mechanically 


interlocked with disconnect switch for 
safety; rigid all-steel enclosure; color- 
coded wiring; a-c control isolated from 


d-c control: a fusible disconnect switch 





to isclat init from power source; and 
lockable disconnect switch on door. Write 
for Bulletin GEA-6000 j 


Metallic rectifiers help make machine tools more productive 





Metallic rectifiers, such as the selenium control 
stack (right), used to supply d-c power power 


i-c relays. Let G-E seleniu: 


for magnetic clutches and brakes, have copper-oxide, and germanium rectifi 
helped to increase the productivity of this help lesigning product 
lathe and other machine tools. Many machine tools. Check coupon for bulletins 
r 


| General Electric Co., Appeoratus Sales Division, Section C668 -114, Schenectady 5, N.Y. 


Please send me the following bulletins \ for reference for immediate project 
i 

GEA-6012 Tri Clad ‘55’ En GEC -972 Small-motor Se c tifler Stacks 
losed Motors Station Plan GET-2350 Selenium Rectifie 
GEA-6027 Tri ‘Clad ‘55’ Gear GEA-6000 JIC Speed Variat Menua! 
motors GEA-5567 Fractional Horse GEA-5773 Industriel Germe 
GEA-6013 Tri/Clad ‘55’ Drip power Motors nium Rectifiers 
proof Motors GEA.-5699 Copper-oxide Re GEA-5255 Electronic Timers 

Name Compeny 

City Stete 





This Allen Cooler truck went right into our lab and proved .. . 


Why it pays to ask for 





rrrrrree? 


~~ 





G-E ENGINEERING solved a complex truck refrigeration problem AC plug-in during off hours. System was created by modifying 
for Allen Cooler. The General Electric system provides uniform standard G-E components, including an alternator, a rectifier 
temperature when operating off the engine drive or on 115-volt and two fractional-hp motors, and adding a regulator 








PROBLEM PRESENTED to G_E. by Allen Cooler design engi- RIGHT INTO G-E 
neers called for flexible 24-1! truck refrigeration, maxi 
mum storage capacity, and min im cost 





LAB went this hom ivery truck. 


Laboratory study icated design requirements, helped 


cut time needed to come up with final electrical system, 





ture cor 





G-E motor application help 


G-E engineers design electrical system to provide low-cost truck 
refrigeration during deliveries . . . plus overnight plug-in service 


If you have a difficult motor application problem, 
you'll find it pays to take advantage of the technical 
skills and the resourceful engineering of General 
Electric’s Specialty Component Motor Department. 
Here’s how Allen Cooler profited: 


Allen Cooler design engineers wanted this: an elec 
trical system for refrigerating milk delivery trucks 
which would at full cooling capacity at 
engine idling speed. An additional requirement was 
that the system also operate on 115-volt AC during 
off hours, thus providing 24-hour service. However 
operated, the system should maintain temperatures 


operate 


between 35 and 40 degrees at all times. 


G-E motor engineers went to work on these specifica 
tions. They devised a packaged electrical system 
alternator, a compressor-drive 


incorporating an 


motor, an evaporator motor, a regulator, and a 


é Tig sd 


GENERAL @@ ELECTRIC 


of operation 


simulated cell, tempera truck’s hood 


itrol accuracy 


were 
was checked 


INSTALLATION OF ALTERNATOR unde: 


Unit 


be compact, yet provide sufficient capacity. 


rectifier. Made up of these skillfully integrated com 
ponents, the compact system provides reliable cooling 
with maximum truck-storage capacity. 


Working closely with the Allen Cooler engineers, 
General Electric engineers installed the packaged 
system in a dairy truck and tested it under actual 
operating The 
during 6000 miles of hot weather service, ti 


conditions. amazing performance 
re was 


not a single operational complaint 


Next time you have a tough motor application 
to General Electric. You'll 
taking advantage of engineering skills unmatched 


problem, bring it be 
anywhere. To arrange for this service, contact your 
nearby G-E Apparatus Sales Office. For 
formation, write General Electric Company, Section 
704-27, Schenectady 5, New York. 


more in 


2 Ot02 MO8L MLO tant pp rodacl 


FINAL UNIT uses 
te 


ing deliveries, permits plug-in 


mir 
ist withstand heat maintains even temp: 









@ Extra corrosion resistance— 
: Type 316 stainless 
is now 
available in 


—— WieroRold! 


Cut your job costs by ordering Washington 


Steel MicroRold Type 316 stainless steel. Re- 


member, job costs are figured on a square 
foot basis — while material is bought by 
weight. Why pay a premium for stainless 
surface area by receiving material on the 
MicroRold Type 316 Stainless is available as follows: heavy side of the gauge you order? Special 
SHEETS equipment at Washington Steel assures ac- 


Max. 36” wide No. 4 and 7 Finish .012 to .109 curate “thinness control’’ on MicroRold . . . 
Max. 36” wide 2Band 2D Finish .005 to .078 : 
Max. 36" wide Physicals—laverage) and you can specify that your MicroRold 


Type 316 be rolled to the light side of the 





Condition Annealed 
Ultimate Tensile Strength P.S.1. 85,000 gauge range. You'll save: money! 
Yield Strength (.2% set) P.S.I. 40,000 ‘ 
Elongation in 2 inches, % 55 
Rockwell Hardness B 75-80 
Scaling Temperature, °F 1700 
Grain Structure Austenitic-Nonmagnetic 
STRIP 


.005 to .078, in No. 1 and No. 2 Finish 
.0015 to .009 (Veri-Thin), up to 23'%e"’ wide, Bright Annealed 


Ask your steel warehouse distributor about MicroRold 
Type 316 Stainiess—widely used throughout the chemical 
industry and wherever applications must resist salt spray, 
damaging industrial fumes, acid salts and reducing 





acids. It will pay you to get full details now! 





VANIA 























Perspectives 





DESIGN AND DEVELOPMENT 


AUTO MAKERS IN Some recent developments in the industry may have left the impression 
PARTS BUSINESS that auto manufacturers are leaning towards complete self-sufficiency by 
getting rid of the parts suppliers and going into business for themselves. 
Examples: Chrysler Corporation's buying out the body-building facilities 
of Briggs Mfg. Co.; and, its decision to build its own power steering units 
rather than get them from Gemmer Mfg. Company. As the DeSoto uses the 
Gemmer unit, chances are that the new Chrysler unit will be used here as 
well. By the same move, suppliers of power steering for both Dodge and 
Plymouth may be displaced in the future. Lincoln will soon start to build 
its Own automatic transmission, rather than buy the Hydra-Matics from 
General Motors, and GM too, has indicated that they will get into the 
spare parts business. Similarly, it appears that other suppliers might get 
caught in the squeeze simply because they cannot compete costwise with 


the larger manufacturers. 


DON’T SELL E But despite the signs, the auto makers are not abandoning the outside 
SUPPLIERS SHORT suppliers just like that—for several reasons. First, the average auto con 
tains about 8,000 components. A single automobile manufacturer would 
find it difficult to produce each one, and certainly none would go to the 
extremes Henry Ford once did in attempting to make his empire entirely 
self-sufficient. Some auto makers, Chevrolet for instance, like to have at 
least two, preferably three suppliers for every item it uses. A spokesman 
for another firm said, “We are watching suppliers more closely now. If 
they are in competition with each other, they can, in most cases, furnish 
parts at a lower cost than we can.” 

Secondly, many of the automotive advancements can be traced directly 
to the suppliers. By going to an outside supplier, the auto manufacturer 
gains the experience of the suppliers’ engineers and production men. But 
when the manufacturer drops a supplier and goes into the parts business 
for himself, he must add to the payroll, and finance all the engineering 
and research formerly done by the supplier. A good case here is the pro- 
duction of the plastic-bodied Chevrolet Corvette, which was only possible 
through the engineering research on the part of the plastics industry 
Members of the reinforced plastics field claim that their industrial develop 


ment was advanced five years by the success of this body program 


SUPPLIERS DROP BY 
THE WAYSIDE 


The mortality rate among suppliers will remain the same, of course, and 
may go up. The reason being that the many suppliers who cropped up in 
the fat post-World War II have not been exposed to the hot competition 
of the automobile industry during ordinary market conditions. With che 
present buyers’ market in the auto industry, the manufacturers have been 


(Continued on page 125) 
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Here’s the inside story of 


the NEW L.A. Zine 


... your BEST enclosed 


and explosion-proof motor BUY 


Totally enclosed fan-cooled motor 


This is the completely new L.A. totally 


enclosed fan-cooled and 


explosion-proof motor. Every feature in this new line is designed 


for easier installation, longer service life, 


less maintenance and 


attention. You get the full benefit of the new NEMA standards in 
a smaller, more functional, completely modern design. 


Your nearby Louis Allis Sales Engineer can show you all the 
reasons why these motors perform better and longer on your tough 
jobs — why they give you maximum resistance to corrosion wher- 


ever you need this extra protection. 


Call him today. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 





Vertical NEMA 
D-flange motor 


We specialize in SPECIAL MOTORS — 


and PROMP 1 


DELIVERY, TOO 














if 
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Fan — efficient, non-spark- 
ing fan. New aerodynamic 
design for more effective cooling. 


2 Inner bearing cartridges 
— lock bearings to end 

bracket and form explosion- 

quenching seal along shoft. 


Indestructable cast-alu- 

minum rotor—dynamical- 
ly balanced with fan for smooth, 
quiet operation. 


Stator - 

core utilizes Formvor wire 
insulated with a new Alkyd As- 
pholt Resin insulating varnish. 


prewound stator 


5 End bracket and housing 

—heavy cast iron for great- 

er rigidity and resistance to cor- 
rosion. 


é locked bearing — an 

extra-quality feature. Inner 

race locked to shaft — outer race 

to end bracket. Limits end play 
— positions rotor. 


Modern styling 

— a motor with 
pleasing, modern lines 
that add to the ap- 
pearance of your 
product or plant. 


7 large grease chamber 
— factory lubricated for 
years of attention-free service. 


8 Rotating labyrinth seals 
— keep dirt and moisture 
out of bearings — grease in. 


Knock-off lugs — permit 
easy disassembly of motor. 


10 Lead identification — per- 
manent, positive lead iden- 
tification spacer in conduit box. 
11 New split conduit box 
— rugged cast-iron conduit 


box diagonally split for easy con- 
nection. 


NEMA C-flonge motor 


NEMA D-flange motor 


Perspectives 


DIVERSIFICATION 


SUPPLIERS’ POSITION 
STRONG 


forced into cost-cutting programs, and the suppliers are the first to feel 
the pressure. Also, some of the single-item suppliers will run the risk of 
being “obsoleted” out of business by engineering advances within the 
industry. The gas turbine, while a long way from practical application, 
is an extreme case. 


Many suppliers, knowing that times might not always be rosey, have 
insured themselves against the possibility of not being able to meet com- 
petition, and diversified. They have already learned that strikes, a declining 
auto market, national emergencies, and other production-stoppers have a 
fatal effect. Movement into other fields is an attempt to level out these 
profit peaks and valleys. Borg-Warner is a good example. In 1953 its 
automotive products represented only 58 percent of the total volume. 
Aviation products accounted for 10 percent, farm equipment components 
another 7, defense work 21 percent, and the balance made up in refrigera- 
tors, home freezers, oil heating furnaces, and aluminum foil blanket 
insulation. To add one more to the collection, B-W recently bought out a 
manufacturer of machine knives, files, saws, and tools. 

Motor Wheel Corp., a major supplier of auto wheels, branched out as 
far back as 1928 by producing oil water heaters and furnaces; in 1938, 
agriculture and industrial equipment; in 1949 gas space heaters; and in 
1953, incinerators and tractor wheels were added. Another company, 
L. A. Young Spring & Wire Corp., manufacturers of auto seat back springs 
and garnish mouldings, bought out a manufacturer of power tail gates, 
farm hoists, and steel dump bodies. Previous to this, he moved into the 


wire coat hanger and inner-spring mattress market. 


The suppliers are still the strong part of auto industry, as testified by 
Chrysler's nearly 11,000 vendors. The financial reports of the auto com- 
panies verifv this with figures giving the proportionate amount of each 
sales dollar paid out for supplies and services. A concrete case cannot be 
established from these figures, for they include everything from the supplier 
of brooms for the janitor to the company supplying tires and radios. But 
it is significant that in all cases the proportionate amount has been rising 
steadily in recent years. 

In 1950, General Motors paid out 46.75 percent of each net sales dollar 
to suppliers of parts and services. (In terms of passenger car and truck 
output, 1950 was the biggest year the auto industry ever experienced). 
In 1951, GM paid out 49.25 percent; in 1952 it dropped to 48.50 percent, 
but in 1953 jumped to 52.75 percent. 

In 1950, Chrysler Corp. paid 62 percent of each sales dollar to suppliers; 
in 1951, it paid 67 percent; fell to 61 percent in 1952; and rose to 65,80 
percent in 1953. For Studebaker Corp., the figure was about 71.5 percent 
in 1951; in 1952 it was about 73.30 percent; and in 1953, about 73.1 percent. 
Nash Motors Div. in 1950 paid out 57.80 percent; it was 59.70 percent in 
1951; and 58.7 percent in 1952. 


Product Engineering June, 1954 





FASTEST THING FASTENING S® 





“S 4 g 
SPEED NUTS give helping hand 
give e ping ana on “U” TYPE SPEED GRIP 
™ ” SPEED NUT NUT RETAINER 
Yard Hand” assembly problems | 

| These standard Tinnerman 
nie . = : fasteners snap into place 

Ihe new Hiller Yard Hand is an excellent example el Pinew 
. ‘ : by hand. They provide 

of how an assembled product benefits from a | secure. heavy-duty attach 
Tinnerman Fastening Analysis Survey. This mini ments eliminating weld 





ature garden tractor, capable of rugged service, is ing, clinching, staking, tap 


a product of the Hiller Engineering Corporation, ping of holes, or costly 


threaded inserts. Complete | 








Redwood City, California. 
range of sizes available 

Standard “U” Type Speep Nuts were recommended for assem- 
bling the hood to the yoke. SpeEEp Grip Nut Retainers were specified momma —_ — 
for securing the yoke brace to main frame and for fastening saw Write today for your copy of the new 

, . . ; rman Fastening Analysis Servic 
table to hood. Both types of fasteners snap easily and quickly cinnermen Fastening Analysis Service 
. : : a ‘ i Bulletin No. 336: TinNERMAN Prop 
into place by hand, are self-retaining in screw- or bolt-receiving ucts, INc., Box 6688, Department 12 
position, and are ideal for blind locations. Result: heavy duty, Cleveland 1,Ohio.In Car Dominion 
vibration-resistant attachments at a significant savings in assembly Fasteners, Ltd., Hamilton, Ont. In 
oats § 1 aterials hi ii ! Let Ti lid lend a helping hi: 1 Great Britain: Simmonds Aeroces 
costs and materials handling! Le inne rman lend a he ping han ceulien Sad. Techerset Celen, In Beane 
on your fastening problems; ask your Tinnerman representative Aerocessoires Simmonds, S.A.—7 rue 
soon for complete details on the Fastening Analysis Service Henri Barbusse, Levallois (Seine 
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8000 SHAPES AND SIZES 
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Standards Without Worth 


IN SPITE OF ALL the standardization committees o anyone, though there \ ld probably 


tol and societies, engineering 1s still plagued but harml SS squawks 


issociartions 


' 


with worthless so-called standards. Sheet thicknesses 





wire diameters, drill sizes and screws are still being Although th ll used but outmoded standard 
i signat | by mecali ngl SS outmod d ul 1 inan have som basis or other t would more log al 
numbers or letters to use a mathematical basis for the progression 1 
thicknesses or diameters. And as to the use of ar 
grown habit, mental inertia and childish cor trary numbers or letters to xpress gages, it 1s rat 
format to tradition are the only excuses for still hildish to first establish a dimension and then desig 
g the mult pl city of confusing gage numbers and lat t Dy arbitrarily ho O ter 
V1 a ns - het they were hors 
r Sizes now torgotten that they were por! 
manufacturers for commercial reasons, if any It requires no explanation or referen tabie tO 
; , , 
Birmingha Stubbs and Brown & Sharpe signify nderstand that an eighth inch sheet thickness means 
ompanies or groups that wanted their arbitrary 1 sheet 0.125 in. thick. Ex pt for those who hav 
standard " i by industry nemorized the tables, a 1 l >. gage steel sheet 
' ' 
thickness 1s n aning| SS And its cquival 
There are many y rs who at yuit fed uj in. 1s also unobtainabl pract Steel sh 
\ esignating Z ¥Y mcans Of arpitrary numbers nor | roll 1 that Al iral 
n tuatio has o using isp There is n¢ 
5 
, , Design engineers ar powerful 1 
w to compel an eng to specify screw diameters 5 | ry 
' Lit) ¢ C asthic names i 
' Te oe _— » te eestees Des kill the use of artbitrary ige nu All y 
} d go 1s § nply Sto] g n \ l 
y oO! ( sca W thick _ Lv { as so I i 
jot rave umber ; drop | 10 i 
thousanths of h. On the other hand, th 1 nies = . mr? —— 
- = ' P neece hat | 
if ea oe ene politely request him x} what h 
decimals of an inch. In a relatively short t 
highly confus 
omission OF gag f 1 lett oO | ‘ { 
| / r , P ‘ } , n hy; t mater ] ' j mre , ; mtit 
lesign eng 5 Ww O Degin specifying sizes ind bills of materials, a xpressing the quan 
; , 
aecimais OF af nch n plac of gave numbers it n inch or mett units would obsoict } t 
gh be possidl » relegat the so-call d standards 4 a) & ' pt it 
to oblivion, where they belong. The next step would 
to bring pressure to bear toward the establishment 
sensible standar fo ets, wires and screws ° 
‘ ‘ ; ° 
ould easily stablished without hardship 



















BUILDING BOON! 


New Departures assure 
smooth, high-speed 


operation for 








Porter-Cable tools! 
















Four New Deporture ball bearings 
in Porter-Cable’s No. 115 saw con- 
tribute importantly to its dependable, 
trouble-free operation. 


, , BALL 


4; 
4 t 
, Wg aoiis iS 
Long hours of heavy work without letup! New ' 


a: 


BALL BEARINGS 


Departure precision ball bearings help keep Porter- 
Cable’s No. 115 saw on the job. These bearings preserve 
alignment of moving parts under all conditions . . . 
require almost no upkeep . . . assure smooth, clean 
cutting and a cool-running motor for hours on end. 





New Departure ball bearings bring advantages like 





these to hundreds of machines and appliances. 
Whether improving a product or designing a new one, 
talk with your New Departure engineer. He’ll help you Se eenenhiel i ican sak d . ° 


get maximum efficiency and economy in bearings. Plants als 


Canada McKinn 





NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 
BRISTOL 269 North Main St 2-6371 DETROIT 7-122 General Motors Bidg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Blvd. Valentine 4939 
BOSTON 517-A Park Squore Bidg. Hancock 6-9867 CINCINNATI 2107 Carew Tower Moin 5783) = MILWAUKEE 647 W. Virginia St. Broadway 6-9460 
KANNAPOLIS, N.C. P.O. Box 1086 ~—_ 2-381 Hn ee ya ng ——— ape ST. LOUIS 3001 Washington Blvd. Franklin 6533 
q mperia ) . » 2 
NEW YORK 1775 Broadway Circle 6-1540 PITTSBURGH: Cothedral Mansions Mayflower 1-8100 LOS ANGELES 5035 Gifford Ave Logon 8-2301 
PHILADELPHIA 850 E. Luzerne St. Garfield 3-4136 CHICAGO 332 So. Mich. Ave Wabash 2-5875 BERKELEY 1716 Fourth St Landscape 6-8750 
SYRACUSE 2360 Jomes St. 73-5195 DAVENPORT 2212 E. 12th St. Davenport 7-7522 SEATTLE 5000 First Ave., S. Lander 5920 
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, 
ACRYLIC AIRCRAFT CANOPIES, such us 
this one being removed from forming cham- 
ber, are still among largest products fabri- 
cated by the vacuum forming technique. 


Rohm 4 Haas Co Piastic Age Co 











Formed Sheet Plastics — 


EDWARD F. BACHNER, JR. A Fast Growing Field 


Vice-President, Campco Division, 
Chicago Molded Products Corporation 











































PRINCIPAL ADVANTAGE in fabricating the various 
thermoplastic sheet materials is the flexibility of the | 
many forming techniques. The manufacturer or fabri- { properties has given it wide appli- 
cator can suit his production methods to his own re- 
quirements, all the way from the construction of molds anopies ee los ee - ital at 
to the final finishing operations. While scores of indus- le tops 

tries have successfully adopted these techniques, future as te ae Mike n po pn e ble ; 
possibilities are limited only by the ingenuity of the oth brilliant colors and transparent 


designer and production engineer. 








FORMING STRUCTURAL SHAPES from While it is much easier to tting u yf omparatively thin 


sheet stock long estal | shed in metal sh t wall thickn ss W th i i if gages ot sh ind f lat ly high h at 
fabrication—is rapidly becoming an male dies than with tan Cellulos tate butyrate 
important factor in plastic s fabrica frame, recent deve lopn ts lica s characterized y toughness, low 
tion, pe rmitting a broader utilization that a heated sheet 1 | tt ut shrink if mprov 1 moisture al sorp 
of the properties afforded by plastic s more than desired, ev ry d tion, and good dimensional stability 


at reduced manufacturing costs. Al draws. Several functions trol t Rigid vir wer among the first 


though certain types of thermosetting wall thickness of the for { eet thermoplastic sheet materials to 
plastic sheets can be heat-tormed, Among th most important a t vacuum formed. Vinyl chloride-acetat 
recent developm nts have been. cor manner in which heat is distr ted rigid sheets are very hard and stiff at 
centrated on the vacuum and draw the rate of pullis g during the draw normal ten peratur Fig. 1(a) shows 
forming of nearly every class of thet operation, and some pre-stretching or the general effect of temperature on 
moplastic sheet material. Predominant pre-forming of the heated sheet y the rigidity and hardness of th 


among these are the styrene rubber vacuum is ; pplied terials 

copolymers, the rubber modified sty At present. lugs and OSS i Th vinyl hlorid icetat sheets 
rene polymers the acrvlics. acetates pra tical in sheet forming ’ th ilso have a linear thermal expansion 
and rigid vinyls. In practice, a heated operation requires material disp! eihcient of 69 l ® which is 
sheet is made to assume a omp! x ment. When ribs are formed t lower than that for most other plast 
shape and then cooled until rigid will have a corresponding dep materials. They are also characterized 
again. Thus to such valuable proper on the reverse side of the part y high tensile strength, a high modu 


ties as light weight, toughness. integral lus of elasticity, and son ductility 


color, moisture resistan and chem LIA Fig l(b) liustrates ty] il tensil 
1A 

ical resistance is added the advantag stress-strair rves at two different 

of fast economical production fron Pra ully all rigid ! itr Che shay he initial 

] ° 1 ' } 1 

low cost dies sheet materials, Table I, ar y fa portion or th rv ndicates high 

Vacuum and draw formed plastics ficated today by vacu fo limensional stability, while the mod 

do not, in g neral compet dir ctly aqraw forming, of both \ yl 5 if rat du til ty xhibited - V d [ ol 

rer . +} ’ +t farm! ’ . ’ | eplat ] hi; ict 

with the injection n old d materials Pp hay ; l nos amilia | sc W toughness and vely ch SIs 


although there are some areas of ov among the first thermoplastics to to pact. At subzero temp 
lap. The choice between molding and fort 1 fros heet stock Acry] tures, th luctility is lost and th 


forming depends first on th lesigr possess a high degr of pt lar cid sheet ort ‘ linely 1 h 
ind wall thickness of th part ind fy ana resista to weatl less tough — 
second, upon economic and production __ resistat to cold flow ot These vinyl sheet » have high 
factors. Neither uniform wall thick and are available in a complete 1 Mpressior trength 1 exhibit 4 
' nesses nor intricate details such as lugs yf colors. Acryli part 1 i teep and linear stress-strait rv i : 
and bosses can | produ 1in formed signed to ir as much ; well-defined yield point, and a ig! 
sheet as readily as by injection mold yntinuous outer fiber stt t ro percentage of deformation ofr old 
ing. And for quantity runs of a or temperatut 1 750 psi at 158 1 flow ifter the yield point befor 
shot completely shap 1 | i i \ yli } 1 w | oO | | po 
molding is hard-to-beat on a_ cost parts are desired which differ t ss high st gth i rst 
basis. However. when the anticipated radically fro surface-tensio ha ind shear. Fig. 1( shows the eft 
volume does not justify th ost of Vacuum fo g permits i f sheet thickness on the load need 
| injection molding dies, or wher tail and very nearly geomett to produce failure of t rigid sheet 


strength is requir¢ 1 in thin sections in produ ] li rener ' y high sh 


sheet forming is often the answer um drawn sheet of acryl P ver s noted for its ex 
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Table I—Typical Characteristics of Thermoplastic Forming Sheets (Average Values) 





washed Heat | Tensile | Flexural pm — Gf 
Dister- Strength | Elonga- 






































Material Supplier Specific Strength lrod tion Dimensions, in. Surface 
*| Gravity | tion, F. psi pai tion % | ft ib/in. | %, 24 he Finiah 
Div., Chicage Molded 1.07 155-175 3,000- 6,000- | 17-25 0.7-2.0 6.10 Thickness: ©.005-0.125 Matte, 
Styrene ae erly sa 4,500 6,500 (0.060 in. | (0.12) | Width: 20-60 polished 
thick) Length: 20-96 or continuous 
The Dow Chemical Co. rolis 
Styrene- Ce, .- 185 4,400 5,000 3.75 10.2 0. bv yy 0.0156-0.125 Matte. 
Acrylonitrile Bolta Corp. i Width + 32x62. arain. 
Putadiene U. 8. Rubber Corp. 35x72, 35x96, 20x50 = wel 
aye ky 1.40 165-175 8,500 16,000 20 30 0.5-0.8 0.032 | Thickness: ©. 032-1.00 
Nonplasticized PVC] The Atlas Co. Width & Length: 30x60 
Normal impact Bolta Corp. 
American Ate Cmts Bolta 1.45 145-150 5,800 11,000 10-12 16.8 0.07 Thickness: ©.0626-0. 1875; Polished 
Rubber modified Corp. B. F. Chemical up to 48x108 
Pvc ee Sates Oe. 
High impact vU. Co. 
Bakelite Co., Div. Union Carbide | 1.35- | 140-150 | 7,200- | 12,600- | —-——- 0.4- 0.07- | Thickness: 0.010-0.125 Matte, 
Vinyl chioride- and Carbon Co. 1.45 9,000 | 14,500 0.75 0.08 | sheets; rolls 0.010-0.20 Matte, 
acetate (0.1000 niente ate 
copo.ymer in. thick) ja meh page or con- 
Celanese of America 1.27 | 130-160] 5,500 | ————— | ——— 2.5- 2-7 Thickness: © 005-0.250 Matte. 
Cedlulose acetate Eastman Co, 7,500 3.0 Width: 23° grain, 
eS. Length: 51-61; er continuous | polished 
Cellulose acetate | Eastman Kodak Co. 1.22 |———— | 5,000- | 9,000- | 60-100 —_- 2.0- | Thickness: 0.010-0.080 Malte, 
Butyrate 6,000 12,000 0 Width & 21x51; or polished 
Acrylic Rohm & Haas Co. 1.19 190 210 8.500- | 16,000 _ 0.4 Thickness: 0.060-¢ 500 Matte. 
: 9,000 Width: yy! patticrned. 
Soon Seo wets ctandend polished 
Petyethylene Corp. @.92 | 107-120] 1,300 |——-—— | 209 No break | 0.01 Thlcknger Oo42s 0.250 Matie, 
ee AS FBken 48x72 polished 
lent dimensional stability, low specif in modifying pols styrene with rubber of uses, ranging [tro oO dv 
gravity and moisture resistat Sin such as butadiene, and in copolymer t g displays to large refrigerato 
contains no pl usticizer, its stability zation of polystyrene with acrylo loor liners and similar industrial parts 
s high. The clear for ofters excel tril for xamp! indicate that thes While not as great as that of th plast 
lent transparency, and an be had materials will find wide app tio zed copolymers, its impact strength 
a complete range of colors. Becaus forming sheets s nevertheless excellent. Fig. 1(d 
or mts rigi lity however its impa t Rubber moa snect iterial I llustrates a typ al stress-strairs if 
strength is not as great as that of th ford a combination of valuable phys for this class of materials 
plasticized materials nor of th rubber al properties with low cost which ha Dimensional stability of the modi 
nodified forms. Recent developments led to their adoption for a wide rang fied styrer is outstanding among 
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Fig. 2—Comparison of “satisfactory” parts contours, and shapes “recommended” when fabricating rubber styrene copolymer sheet 


ner O} isti n ith oist a} | lications as motorcycle seat covers metal back up part such as used in 
yrptior s relat y low Thes From the wid app! ition of thes 1utomotive door pane ls 

properties upled with ¢ tar t high impact copolyn r materials f Since it has high in pact resistan 

nost commo h ils help to giv tain design information has been d und resiliency, the rubber-styrene co 

these materials wid : They at rived, as shown in Fig. 2 for various polymer material is not a particularly 

supplied in white and i full rang shapes. Many products, for exampl rigid material. Designers should rec 

of colors. Transparent forms are not have been designed utilizing uch qgnize this fact and att mpt to build 


at present availabl How r, trans thicker sheet than is required for th rigidity into the material by structural 





nt types of white possess excellent aj plication. This is sometimes dot means, rather than material thickness 
geht transmissio t) I gages in effort to ompensat ror it1o 
1 laminating propert ul xcel leficies s causing undue thinning of PRIVIARY ViOdLDEN 
Thus l pr | 1 or tn wall nt ribl g that : A( rors 
itherwise decorated suf pre would 1 ha he produ 
{1 by overlaminat vith a thin it provide mu h greater rigidity, and When close fitting parts are being 
fil Standard finishes a 1 soft matt lack of metall trim and reinforce produ d in any of these sheet ma 
da sot ilendered gloss. A recent ment wher ound desi pract terials, three factors——mold shrinkage 
nnovation i new high gloss surfa would indicat part shrit kag ifter molding, and 
leveloped primarily for refrigerato Wherever possible, it is highly desir thermal sansion and contraction of 





ipplications. When formed, sheets o ible in the design of durable ru f the part should be taken into consid 


this type have a brilliant porcelain-lik styret opolymer parts to avoid ration. As is the case with most other 


finish which compares very favorably mented or fabricated s A fully materials, th dimensions of _ the 
with that of the finest sty nyectio for 1 part is generally preferable to formed p! after it has reached room 
iided p S led f This pe sho temperature are something less than 


} rubber ’ } onsidet is a design principle 1 those of the mold cavity. The amount 


lend th selves well to all of the a ll ru r-styrene copolymer shapes f this shrinkage can vary considerably 
pted forming tec! : specially In general, threads should | sin it is dependent upon the design 
to m to plug-end-ring oarse as possible with rounded apexes of the part, and the forming condi 


rorming Their pact strength 5 to redu th danger of stripping tions. There is normally little variation 


very higl tability is excellent. Thes Heavy, coar threads ar ich mor from piece to pi when fabrication ts 
teria n f had uttractiy lesirabl tl fit featheredged lone under identical conditions. How 

1 ie ‘I Or Wit i i I 1 tne ] I | | ) V f Variations if th s onaitions may 

oO pro icsig hange mold shrinkag as much as 


| 

inspal nt fo I gl O sectio of th | wether Id shrinkag for thes shect i 
pact strength t 1 th l ther tl fa f rials is 0.004 to 0.008 in. per inch 
i ppl tio \ serv hreaded tapped holes. | re t It is not poss le to pr dict mold 
nvolved in ing « Ox A Asser icd and 1! 5 | I ! nkag precis ly 5 in error oOo! 
trays, and g ses of vario tly, it is almost a ty to us 0.002 in. per im. may occur, it is sug 
ls. Th ore flexible forms w lrilled and bolted sections, or at least gested that the specified tolerance bx 
high 1 for self-threading screw with sheet not less than 0.002 in. per of length 


| Product Enginee in 1954 

















on any given dimension 

The coefhicient of thermal expansion 
for these materials is relatively high 
With 


plastic s, for 


as compared to that of metals 
rubber-modified styrene 
example, it is approximately 0.000045 
in. per in. per deg Fahrenheit 

Certain design factors applicable to 
molding plastics enter the picture when 
forming sheet plastics Sharp corners 
are difficult to produce in forming and 
maintaining a uniform cross section 
flared and rolled 
edges are important to properly rigid 
d parts Off 
set sections should progress through 
liberal radii tangent to a 45 or 60 deg 


Libe ral radii and 


ize and strengthen forn 


angle, rather than as violent offshoots 
from the original plan 
which fre 


Progressive thinning 


quently occurs as the area of the sheet 


is increased during drawing, should 
also be considered When a 0.040 
in. vinyl chloride-acetate sheet, for ex 


nth of 0.5 


ample, is drawn toad 


the final thickness at a critical radius 


as 0.016 inch 


can be as littl 


The forming operation itself co 


sists of two basic steps. The first is th 


i 


heating of the material by electrical 


gas fired or radiant heating to a ten 


perature at which it will form readily 


The second sheet is then immediately 


subjected to pressure in match d or 


single dic 


erted by 


pressed air Ora 


mediums 


5 


the di 


Best forming 


materials 


Fort 


the ten pe 


und discoloration is oft th 
Medium-gage sheets (0.050 
n.) can be brought to hea 
55 ven by the less-cfhciently 
trolled thods. This tin in 
dow to as littl i wi 
ontrolled I red 1 
Lighter gages of 0.010 to 
he if | ) S oO | 
val i 0 i l ons 
or tl (ro or I ] 
i p naing on th thod of h 
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Chicago Molded Products Corp. 


Fig. 3—In addition to clamping frame, vacuum forming rig includes heater for softening sheet, plunger controls and 
vacuum system. Left: light aluminum ring mold is placed on top of wooden plate with holes for vacuum. Right: 


when ring is pressed against heated sheet and vacuum applied, sheet is formed around it, holding it securely in place. 




















us d to Sp d up th | VU Th y il » U 4 U 4 ] 
I J ' ‘ ~ - i > ' 
; ' : as MALE OR FEMALI 
shect can | heating whil inot r 1s nd lous production a! W 
eing formed. It is also very practical the pull of th ( MOLDS 
tor forming heavier gage sheets with i Hg). They high Both mal olds and female molds 
two heaters, top and bottor oh olished, particularly importa widely used vacuum forming 
the sheet simultaneously on both i or ng L1oOssy-s a 1 sn wh nanvy molds co the teatures 
n slight imperf ons th types Each ty | i. has 
,; will indu flaws h pa ular adi ae 
MOLD DESIGN +o “ 
At ing good ) ( iP ; ; 
J Pally : , 
Many types of material ible II rs no in (a) sharp d . 4 
' , pd g 
used in making th old or both pid | I \ TW 1 of } if th 
icuum [of 2a | iraw Oo Vacu i r it1o (bh) h | ; 
Relatively is xper ol LOW i tee I h | w and 
ct Mt ind pilot f U UV ho ry I old os to k x tO th 
forced plaster, pla ind Holes sho Th old is usuall 
spray d metal Quali | ro } b o! ! Ww the mat 
large-volum pro luction are of hed f 9 1 low 
ist aluminum, mild or cast steel, Kirk hinner gages « a operation. Cor he f | 
bronze, temp Maso 1 ly ha led wh 
ugh grade mahog O Hol sh and cl 
5 thods ot yd oO oO th nel “ } . 
lizes electroplating pro h phasis ¢ ‘ wel 
d nol 1s if low st p kk th 
M tal nolds l I 1 1 } oO ’ 
Att y easy 
! Table I11—Relative Mold Costs in Sheet Forming 
i ; 
Forming Sampk M x 3 
Method Application Mat § 
é y 
4 
Vacuum Freezer Liner Mahogany) $4 ) 
30 x 48 in 
Vacuum Refrigerator Liner Wood, 1,250. 0 ih Le - : 
10 cu ft unit Aluminum 2 800 Fig. 4—Variations in mold design and 
Vacuum Tray Mahogany 1 2( technique for forming thermoplastic sheet. 
Snap-back 13 in. dia 
Vacuum Television Mask Cast Alum 00 (A) Cross-section of female mold for 
21 in. dia vacuum forming compartmented tray. 
Plug and Tote Box Wood and Masonit 150 Vacuum holes are located at base of 
Ring 18 x 14 x6 in Aluminum 7 ridges to insure faithful reproduction of 
mold details. 
. 
Based on specific application and subject t lin : 
: we (B) Male vacuum mold for producing 
upon design 
same tray. Here vacuum holes are located 
at points of greatest draw. 
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(ON ’ method used to secure uniform wall necessary to insure sufhciently uniform 
thickness is the vacuum box method thickness in the forming. This action 
In this technique of forming, a box uae to be rapid since it must be con 
In vacuum forming, the sudden pull somewhat larger than the piece being pleted before the sheet cools appreci 
of the vacuum will usually cause th formed is mounted in the bed of th Ely Vacuum is maintained through 
greatest thinning to take place at th press and connected to the vacuum a the mold while the cooling takes place 
point of greatest draw, and often at a umulator. To form th part, a mal 
point where greater strength is needed mold attached to a 1ir-actuated " . 
Using a heavier sheet to overcome th plunger dir tly above tl OX is used DRAW FORMING 
condition would be uneconomical, es In the first stage of tl ycle, th Draw forming encompasses a num 
pe ially where the thickness in other plung r descend uting as its Ow! ber of varied techniques Pressures re 
areas of the part is entirely adequate mechanical helper, to depress th quired are relatively low—usually fron 
Pattern heating is o1 method o heated sheet into the box. When th 5 to 15 psi. Pressure can be obtained 
reducing €Xcessi\ h 2 Her plunger has reached its limit of travel from hydraulic or pneumatic cylinder 
heat is held back fro those areas and is sealed against the fran vac the latter often being preferred becausé 
which tend to thin out tl most rut xhausts air from the box, thereby it 1s fast, positive and easily adapted 
Other methods of controlling wall lrawing the heated sheet away fron A pra tical method of draw forming 
thickness are accomplished in th the mold. Immediately, however, th s accomplished with matched male and 
molding pro ss itself For xal | vacuul releas | ar i if idmitt d I male molds The material is h ated 
with a female mold, a mechanica! nto the box. Th memory” or ten and then placed between the halves of 
h Ip f i used to d press th dency of th heet to resun ts orig the mold where it is formed by pres 
heated sh to th yd far a O si ) snap Dack against su 
practical befo he va pplied the mold. If there is detail or depth One of the simplest forms of draw 
Th heal r, though it does not match n the surface of the mold, the snay forming is accomplish 1 by using a 
h nold | pI 1 to § tch th h S ed y upplying vacuun stationary mal mold or plug with a 
heet evenly. so that the thickness d through th old; at the same time it draw ring which slips over it Th 
vy re 1 Ww th is shut off from the vacuun box This he ated sheet Ss pla d over the male 
sheet into the mold details are min operation of drawing the sheet away plug and allowed to drap The de 
ized from the mold and snapping it back scending ring draws the wrinkles out 
The most commor nd 5s ssful gain ca repeated several t f of the material and should be in firm 


(C) Snap-back forming using male mold and vacuum 
box to insure maximum uniformity of wall thickness. 
Male mold is depressed by action of cylinder against 
F clamped heated sheet. Vacuum 
Heated sheet clomp vacuum box so that sheet is drawn away from mold 
, in smooth curve, keeping wall thickness uniform. 
Vacuum is released in box and simultaneously applied 
to male mold. Sheet then assumes formed position, and 
cools while vacuum is maintained through mold. 
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VYocuum 
box 
.-first stage dromng 


Vacuum monifold 





(C) 


(D) Plug and ring forming. Heated sheet is draped with- 
out framing over the male mold or plug. Slip ring des- 
cends over plug with enough clearance to slip past heated 
material. During fina! phase of down-stroke, ring clamps 
sheet against spring-supported clamping ring. As spring 
is depressed, material is stretched down over plug and 
smoothed into final form. Method is often referred to as 
slip forming. Campco Div., Chicago Molded Products Cor) 








itact with the material for about th« 
iast 20 percent of the 


n yuld 


ugh to allow 


draw. The ring 
fit the male plug just closely 
for th gage ot the 
tock being formed 
A variation of this technique known 
slip forming is particularly valuable, 


roducing stronger f irts such as 


With this method the blank 


I 
DOXxes 


1 


ut about 10 percent greater in 


| 
gth and width than the dimensions 
of the forme 1 part After being heated, 
blank is draped over the top of 
iid, thereby covering th« top 


plug. As the ring d 
' 


nds, the material slips past the ring 
ll at least another third of the plug 
overed. At this point, the descend 
ring clamps th edges of the ma 
il against another ring supported 


ngs. From this point onw urd 





Dow Chemical Co. 





th pulling action draws the wrinkl 


out of the material. Obviously th 


forming ring must be well adjusted 
around the mold to insure even pres 
sur on all sides Corners of th 
material should be cut off at an angle 


to lessen pressure at the point wher 
slippage s desired. In forming of thi 
type, the reverse action of the low 


plunger can used to bend back th 


ring on tself, producing i Dead ofr 
reverse curve around th dge of th 
material being formed 

For more difhcult and 
parts, it 1s often feasible to con 
plug and ring forming with vacuu 


orming. The plug and ring at 


; 
Oa 


omplish the longer draws whil 
the application of vacuum will produ 


fine detail in those sections where it 


required as vital to the design 











Fig. 5—Typical applications of formed thermoplastic sheets. 


Bolta Corp. 


or hand router 





FINISHING 
OPERATIONS 


Ihe basic finishing operation 


sheet forming is the cutting of the 


heet to the final outline of the part 


usually a 


ymplished by cutting with a band saw 


In short run jobs, this is 


and finishing the edg 


with a belt or spindle-type sander 
For large production runs, the most 
ymmon method of trimming is punch 
ss stamping with a steel di Clicker 


type dies are frequently used. This 


thod has two | draw! acks 
ost of the steel d 1 introductios 
1 separat h lling op 
For th S oO mo oLTess 
ricators O th opl s sheet 
developing techniques wh i st 
ule di s either porated into th 
old. or operated with o trim th 
sheet at tl 1 of the fornting opera 
tion Steel rul dies ar low in cost 
rrimming as a part of the forming 
ycle speeds up prod yn and appr 
il ly low 5 ost P i 
{ck (; icknow!] 
igi mt 5 »>th I wing oO 
ganiza who o th 


pr f ration of (thn irt At if 
Agile Corporatior Atlas 
Products Company, Bak 
pany, Bolta Products Sales, I Cela 
st Corp yration of A rica Th 
Dow Chemical Compat E. I. Du 
Pont de Nemours & ¢ I Ea 
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HELICOPTER 


Locating the Shear Center in 


Thin Closed Sections 


Method described is applicable to any cylindrical component regardless of cross 
sectional shape. Center of shear can be shifted by varying wall thickness or by 
constructing section with two or more materials having different moduli of elas 


ticity. A degree of freedom is thus available to pre-fix position of shear center 
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NOTATION 




























contrary is the case; a point fully ex 
plained in the analysis that follows 
Design requirements often lead to 


the use of cross sections having shap 5 


Distribution of 


A thin-walled uniform cantilever 
beam having a cross section of arl 
trary shape as shown in Fig. 1 (A) 


and (B) 
load P at the unsupported 
this 


is subjected to concentrated 
Con 


at a 


nd 


sider an element in section 
from O as measured along 


This i 
1 (C) along with th 


distance 


the median line s shown in 


Fig three 
components at a point on it 


stress 


S prin ipal 
planes Ignoring body forces, g ral 


ized equations of stress quilibrium ar 


) z8 zx 
i} 
> ) x 
Ora drs . dzz 
0) 
IT O8 ) 
Oss SZ OST 
i) 
O08 dz 2 
Since the inner and outer surfaces of 
the tube are free from any form of 
loading and the wall thickness is small 
compared with the overall dimensio 
the following stress conditions exist 
zz s U 
x = %2 rs = sx = 0 
Thus the problem on one o 


plane stress distribution and the 


eral equations of equilibrium becom: 


Ozz Oz8 . 
+ = {) (a) 
) ds 
ds 


S ‘Two letters define any particular form of stress Che first let es th 
v 
& stre on plane in the direction of ’ 
t ™ stress on plane in the direction ot { 
; ™ stress on 1-plane in the direction of x axis, 
‘ » distance al mez me lian line from fixe zg 

/ > moment of inertia about aX 
t i’ applied | ad, Ib 
4 ; shear stress at poit | 
j 
4 G angular sta e measure I i i i 
Hy = location of center of shear, s 
‘ R radius 
, YT, , 
. b 
' listribution cannot | b- which clash sharply wit! 
Stress distribution canno be cstal which ash Sharply with 
lished without determining first th ments of minimum elastic d 
position of the center of shear. Th tion. Torsional deformations 


ample, are generally 


than those caused by bending « 


This is particularly true of of 
cross § tions be ius tn 
Shear Stress 

Fro th ondition oO oO 


¢ 
JS 2 JZ8 
0 
) ) 
which iplies the shear s 
any point in the cross sectior 
tant along the length of 
Then, from Eq (a) 
Ozz ) 
J ) 
If th ndin mo { 
fr | , _ 
tro tn po ol ipp! 
S M and th S ond 
Ol th | n pal iX! ( 
L., & ling stress i 
) th itral ax! 
V j 
— ¥ 
ind 
) 
; ] 
‘ t | 1 (a 
) pP 
< : 
and integ this 
P / 
zi ; 
4 
where zs, is the shear s 
Wh n the value of SK 


tion 








n [ 5 ? tr ) mm 
lal i fr 
tor wall thickness, in 
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Location of Center of Shear 


() +h, } ir str dicts r | ' +} ; ; try ’ t to a ai act 
known, the position Of th n oO nea s | ul to th axis, the shear stress 
shear is not difficult to determin Th opposit nm sense to that associated ire symmetrical. This places the cent 
shearing for on an element distar with tl xternal load P of shear somewhere along the axis of 

trom the origin acting in ad oO . \ try, and the value ol us ck 
tangent to the sectior ds and a / termined by Eq (6), defines its loca 
the moment of this for ibout any : tion. With non-symmetrical cross $ 
arbitrary point 1 th plat or th ( tof tn nter of shear is located by 
section, point in Fig. 1 (B) for ex > first considering a load acting norma 
ample, is d Here p is th Pp / sp ds 6) to one principal axis and then norn 
p rp nd ular distar iron to th . tO th ol plim ntary prin | al ax 
shear for n questio The total mo wher 5 th lista [ro it In both cases, thi process of analysis 
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ss died 
a ‘ 
az 
a “i 
P a2 —— Se 0,: web; G5: semicircle 
f. . 
(c) wm 
Fig.1 
z 

Fig. 1—Thin-walled constant-thickness uniform canti Fig. 2—Semicircular section (A) bounded by web along diameter of uni 
lever beam (A) loaded at P has cross section of arbi form thickness throughout is loaded in bending about ox-axis. By virtue 
trary shape, the median line of which is shown in (B) f symmetry, center of shear lies somewhere along this axis. If web and 
Element is taken at random distance s from Q along’ semicircle are each of uniform but different thicknesses, the center of 
the median. Perspective view (C) represents three shear moves away from this original position. The web and semicircle 
stress Components at a point on principal planes of this ust therefore be treated separately in order to make a complete analysis 
element, which is used for analytical purposes (B) and the equilibrium at point 42 given special consideration 
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center is determined by the analytical 
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The shearing stress distribution hav 
ing been established, the position 
the center of shear is calculated by 
plying Eq (6) Taking mon 
hout ind observing that th or 
o sheari stress in W Zz 
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2—Variable Wall Thickness 
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Hollow ribbed tubular structure at right has semi-symmetrical cross section 
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of the inner and outer contours of th 
web and semicircle as shown in Fig 
(B). Bearing in mind the condi 

tron of complimentary shear stress, the 


) following relationship obtain 
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Aircraft-transverse member of lipped cross section with centrally-mounted control bracket. Applied load operates parallel to longi 













tudinal axis. If bracket is mounted at center of shear, transverse member will be free from torsional deformation 
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Ingenious 


Mechanisms 


IN THIS OVERALL VIEW 


ich th swee} 


* “Spotting 
ce/l 























Se gS for the automatic bowling 
pin setter produced in quantity by the 
Buffalo, N. Y. Dial Miglin Gite lines of Assia be 
chine and Foundry Company confronted the engineering 
department with difficult and’ conflicting requirements. 
The machine had to be completely automatic from 
pinspotting and ball return to cycling upon indications 
of a foul (Table 1) yet production costs had to be suffi- 
ciently low to justify the replacement of labor that works 
for 10c to 12¢ per game. It had to handle balls ranging 
from 7} to 8§ in. diameter and pins that were not only 
peculiarly shaped but might be splintered or re-worked, 
yet trouble frequency had to be low. It had to respot a 
pin to the position from which it was picked up after 
clearing the alley of dead wood following the first ball, 
yet be sufficiently strong to withstand constant pounding 
and abuse. Above all, it had wo operate on a fast cycle: 
the average bowler throws his first ball 12.2 sec after the 
previous bowler has thrown his second, and his second 
ball 12.8 sec after the first. 

Basically, the machine consists of 10 main elements: 
the carpet, which conveys the pins to the revolv- 
ing elevator; the cushion, which stops the ball and flying 
pins and actuates the cycle; the circular elevator, which 


* Trade Mark 





As of June 1, 
2,400 Automatic 
tablishments. 

board chairman and p 
be stepped up from 250 machines per month to 400 giv- 
ing a Pinspotter rental income of $4 million in 1954. At 
this rate of production, the Pinspotter should soon be- 


come a very significant portion of the company's business 
which in 1953 amounted to more than $139 million. 








SPARI ist BALI 


(1) The ball hits the cushion actuating the cycle 
switch; (2) the guard drops to protect the machine; (3) 
the table descends to pick up standing pins; (4) the pit 
sweep goes through and clears the alley of “dead wood”; 
(5) the table respots the pins. During this time, the pins 
are swept back to the elevator and the ball is returned t 
the bowler; this occurs during all cycles and will not 
further be indicated 


SPARE—2nd BALI 


(1) The ball hits the cushion, actuating the cvcle switch 
(2) the guard drops to protect the machine; (3) the pin 
sweep goes through and clears the alley of “dead wood 
(4) the table descends and sets new pins in on the alley 
(5) as the table starts up, it as fille 1 with pins 





Table I—Sequence of 


Pinspotter Operations 


STRIKI 


(1) The ball hits the cushion, actuating the cycle switch; 
(2) the guard drops to protect the machine; (4) the table 
descends; (4) the pin sweep clears the alley; (5) the 
table descends igail and sets new pins (6) as the table 


Starts up, it 1s filled wit pins 


FOU! ist BALI 


(1) The ball hits the cushion, actuating the cycle switch 
(2) the guard drops to protect the machine; (4) the sweey 
ps and clears the alley of “dead wood” and standing 


pins: (4) the table descends and sets a new set of pins ; 


>the machine uu cates a second ball, as on a spare 
POUT ‘nd BALI 
Ciy The T ‘ pera " nm se ml ball of a spare 
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PRODUCT DESIGNS 


BACK-END OF TABLI The tram 
1 beam truss structur mount d on 
arings that carry the bending loads 

It is raised and lower d by the crank 

hanism shown below Actually, 
the table is so balanced that it spots 
the pins when the restraining force 
xerted by the rod is removed. Th 


! 
Lip 
ount d member that exerts positty 


joint iS actually a spring 


t yielding force on the tabl to oper 
the respot cells. The gear shown 
yw prevents backlash, while th 


sprocket drives the cycling cam 


© ~Contro/ chossis 
com shoft 


Backlash gear 


PIT COMPONENTS. Att the ball hits 
pins knocking them off the cud of th 
the conveyor carries them back to the 

itor, which picks them up ind carries 

to the distributor. The ball is stopped 

the cushion, which actuates the cycle: it 
spins to the right, trips the ball door 


levated and returned to the bowler 





AMF Pinspotter (continued) 














Cup fever 






Geor lever link 
(connected to sun 


geor hub) ~b> 


Follower = 








Cam 
follower 








| 
Solenoid 
trip lever 


LC 


‘Table support 
connecting rod 


Respot 
cell 


(ABOVE) 


are controlled 


Position of the spot respot cells 


by this cam operated planet 
latched 
unlatched to move 
When the sun 


rotated 
when it is unlatched and op 


and sun gear. The sun gear can be 


in a fixed 


position. of 


t 
back and forth with th im 


gear is fixed, th units are 


respot 


into position 


I 


erative, the spotting shoes are in position 


as shown n th machine's overall view 





THE PIN DISTRIBUTOR is 


a teles oping 


onveyor that 


is mounted frame to frar on rollers and is pivoted in 
two planes It rides on a pi ision molded track follow ng 


the sequenc shown at (B) ing held level by a parall lo 


gram mechanism. At 1 spotting cell, the conveyor hit 
i stop and in. mov to th { xt positio}4r miy atter a pi 
hits the flipper releas nanisn indicating that the cell 








(BI LOW ) Spot-respot cells are self units that 


“7 I 
are clamped to supporting shafts by four cap screws Con 


shaft. When in_ the 


as shown here, the cell is lowered until it 


contained 
trol wires are carried through th 
respot position 
contacts a pin. Further depression trips the parallelogram 


As this 


side clamps move inward to contact the pin, 
i 


mechanism so that the bottom pad moves upward 
happens, th 
the top rollers centering so that each side clamp moves 
Continued 
firmly, and latches th 


an equal distance movement clamps the pin 


nanisn 


Respot lotch 






Parallelogram 


a 
A 





Spotting cup 


Gripper / 
pods / 








Circled numbers indicote 
Oistributor sequence; other 
numbers pin oosition. 


is filled. A camt se on the elevator is closed to stop | 

| | ‘ } 
lelivery when (1) the pin counter over the conveyor re ache 
1O; and (2) th nveyo n ta point 
thus tr pp! ga stop sw n 

Th l ind n il I n th yf 
} i vi I ) uupling tha th 

ufor ; } 








ee eoevcr seetene AMF Pinspotter (continued) 



































Schematic of telescoping conveyor 





A CONNECTING ROD, d n through a versal joint A SINGLE BALL LIFT handles two machines. As or 


y the motor powering the dru ind ball lift, operates th door swings open, it operates a latching mechanism which 

utor. Th ynveyor belt, in turn, drives the tracking locks the other door. As the ball rolls down th ugh, i 
gears at tl nd of tl listt tor through a small constant contacts th levator which is connected to the frame | 
torque power cam that sliy ontinuously when the dis a modified parall logram systen Wh ill reaches th 
tributor is static ry for t starts tracking toy n 10 t 





Pin 


ocking 


rade 
OOS 4 


)~ Elevator 





THE ELEVATOR WHEEL h n poch 


p phery p ) 

OCK | ach | i 1 at i [ ‘ ver th 
ra il [ tha \ | iy nh ind th ] ilong th 
hroug h the wh n Teh f for ich pocket ul belt and into a potting ll. It the gat 1, th 
spring mount d ; l l ister im. If the gate on simply returns to the bottom of th pit 
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Storting “2 
switch 5 


Distributor 
Orive shaft 


, Shock 
obsorber 





SEVERI 


spring n 


SHOC K is isolated from the ma hu 


MECHANICALLY 


} 


ounted shock absorbers. One ot these ts, in tur cons 


onnected to a starting switch which tuated by tl t Chis mit zes uintena plifies adjustment 


Thus, wher ’ yst > show these two views control 








TWO OF THI 


101 by the compl ssion 
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ised, Start 


r th 


cushion, the shock al 


ss 


be 


i hin 
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1s 


GEARHEAD DRIVING MOTORS 


first 


i 


equip} d with an electric brake and hand crank. Th a 
of course, insures prop positioning. Th rank can g us 
used to manually check ope [ the variou 

atter inst lla h up O} i ( 

a pin jar il d to p a [ 
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Key to Bearings Above 





A Look At 


In the design of the two 20 ton oil-hydraulic pumps 





Gene colts Genting radial which are to operate the reciprocating saddle of the new 


Valveplate roller tube reducer being buile for the Tube Reducing Corp 
bearing ; radial (see Product Engineering, Sept. 1953, pp 148- 
Univers jolt shafts , 151), engineers of the Waterbury Tool Division of Vick 
bearings (oscillating) : 
D —- Universal joint trun-jradial 27 : : . 
nion block bearings|(oscillating) Bearing design was based not only on the operating 
E — Main thrust bearing [radial 127 pressures and delivery, but also on the unusual revers 
F — Main thrust bearing /thrust 127 ing feature of the pump. In every two seconds, the pump 
G — Tilt box trunnion _jradial 80 
bearings (oscillating) | a oi 


vig Se 4 verses to full output in the Opposite direction and returns 


ers, Inc. paid special attention to the bearings required 


reaches full discharge of 2300 gpm in one direction, re- 











ane ae to zero delivery. As a result, design of all components 
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(ABOVE) Illustration yp hn 
thrust and radial 

lowered into the tilt fee or 
quired over 2600 calculations 


at the size and shape required. 


(RIGHT) Hardened steel cylinder 
being lowered onto the bronze valeaplete, 
Barrel rotates against the valveplate at 
rpm. Inner and outer bearing pads 
scoring and excess wear. 


Hydraulic Pump Bearing Loads 


Hertz equation for the larger unknown size required 


especially the bearings, had to be carefully engineered 
for the stresses produced by this reverse loading. 

Previously, the largest pump of this type was a 1000 
gpm, 540 hp unit. The new design jumps the delivery to 
2300 gpm at 3000 psi, transmitting up to 4000 hp. In 
designing for the larger pump, most of the bearings were 
calculated from previous experience with the necessary 
larger bearings selected for the anticipated loadings. Only 
two bearings required an entirely new design approach 
—the main thrust and radial groups. For these bearings, 
the original work on thrust and radial roller types was 
correlated with experiments based on extensions of the 
Jurne 1954 
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Considerable thought was given during the design to 


obtaining maximum cooling effect. To maintain 


opti 
mum temperatures within the unit for bearing overation 
and hydraulic performance, the pump housing ‘is com 
filled and 


Grooving on the valveplate, shown in the figure at right, 


pletely circulated with oil under pressur: 
plus the direction of oil circulating around the main 
bearings and through the housing contributes to the 
desired cooling effect. Continuous duty applications op 
erating at high pressures generally require the use of 


heat exchange rs to prevent excessive temperatures 
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Hydraulic Drive Design Gives 


Basing their design on the maxti- 
mum use of standard purchased parts, 
the Hautau Engineering Co., Fern- 
dale, Mich., went completely to the 
use of hydraulics to build into their 
automatic nut torquing machine a 
torquing sensitivity as low as 2 per- 
cent of values ranging from 35 to 
120,000 in.-lb. Designed specifically 
for automatically tightening the ten 
V-8 


engine block, the new machine over- 


main bearing cap screws of a 


comes the principal objection to pres- 
ent methods—the problem of main 
taining a high-level quality control 
standard. 

Che machine is completely hydrau 
lic in its Operation. Dowel pressing, 
performed on the unit’s auxiliary 
head, is done by hydraulic cylinders 
lightening of the bearing fasteners 


fluid 


1S accomplished by 
geared to individual socket spindles. 


motors 


rransferring, locating and position- 




















ing of the block from one station to 
the next is obtained by hydraulic 
cylinders. Most unusual feature in 
the design is the switching from low 
pressure high volume oil flow to 
high pressure low volume to first 
quickly run down the cap screws and 
then accurately apply the desired 
torque. If any spindle fails to torque 
to a specified value, or if an un- 
tapped hole or misthreaded bolt is 


encountered, the machine will auto- 
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a Sere ae % 
. Pressing Station 
_- Dowel 
-qy Pressing 
oe } cylinder 
‘ 
_ 
zy 
r ? 
cylinder if a 
Litt Limit cylinder 
cy. switches om 
Limit 
ta Switches 
‘ 
Loceting 
pin 
Flow contro/ 
valves 
AY 
/ || Torque shifning Ltt Tronster Press Flo Shot pin 
and ] ol cylinder cylinder cylinder cytnder eyiinder 
y | valve voive volve valve valve valve 
an Motor 
Pressure - al 
Motor. switth . B ees * 2 homed 
Sadeid Simplified Hydroulic System : 
Pump: 


HYDRAULIC DIAGRAM shows the general arrangement of hydraulic 
components and control elements for the automatic cycling of the dowel 


pressing and nut torquing operations. Note that the : 
Haase ak 10, are all spamacs fy the saute edad Sa | of the 
ten torque units has its own valve for close control of the tightening 
operation. Extensive use is made of limit switches in the system, many 
being tied together in series to insure completion of one operation. 


PRECISION TORQUING is obtained 
by first running the motor at low 


and low until the ro- 
tating spindle sockets have properly. 
aged the cap screw heads. 


ment fully depresses a feeler rod re- 
sulting in a larger volume of oil being 








Machine High 


matically stup, warning lights indi 
cating the faulty bolt. 

Another important feature of the 
design of this 20 ft long, 11 ft deep 
and 8 ft high machine is the em- 
phasis on maintenance ease and 
accessibility. Besides using standard 
purchased parts, the hydraulic valves, 
motors and piping are all exposed 
and centrally mounted to facilitate 


continuous visual inspection. 








directed to the motor. When the screw 
is within yy in. of depth, the feeler 
rod contacts a limit switch to im- 
mediately direct a high pressure low 
volume oil supply to the motor. At the 
selected. torque setting, the motor is 
stalled out and reversed. 


Torquing Sensitivity 


ANOTHER LINK in the completely automatic factory is illustrated 
by this assembly-line nut torquing machine. Designed for a V-8 
automotive engine block, the unit mechanizes the pressing in of ten 
} in. dia bearing cap dowel pins and the tightening of the ten 4-13 
bearing cup screws, the complete cycle taking only 24 sec. 





(A) vg pushing the start-cycle button, the engine block is moved 
under the pressing head and accurately positioned. Dowels are then 
hydraulically ressed to depth, with an interlock system to assure 
completion of the dowel pressing cycle before the block is moved. 


(B) At the torquing station, the block is hydraulically lifted to 
engage the slowly rotating spindles, the vertical guide cam surfaces 
accurately locating the head. The bearing cap screws are run down 
and then tightened to the desired torque. Limit switches shown 
act to shift the hydraulic units from low to high torque. 
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Fork Lift Trucks 
Adopt Centralized 


Lubrication 








COMPLETE 
truck 
the 
Manifolds are located as clos possible to the lubrication 


keep hos lengths t 
there! k 


UNDERCARRIAGE VIEW of fork | 
shows an 8-unit 1 tion manitold n nt | 
transmission housing, and lubrication channel trunn 
points to 


ind fittings 


10nS 


Working with engineers of the Lincoln Eagi- 
neering Co., St. Louis, Mo., Yale and Towne 
Mfg. Co. has come up with an optional automatic 
lubrication system for their line of gas and electric 
fork lift trucks that is designed to deliver—within 
45 sec—a predetermined amount of lubricant to 
each of 26 bearing points. Looked upon as a pri- 
marty maintenance investment, the new system is 
aimed at reducing three troublesome truck operat- 
ing expenses: labor, out-of-operation and overhead. 
Lubrication-wise, the centralized design insures a 
constant lubricating cycle while guarding against 
over and under delivery. 

The system consists of a primary, 4-unit injector 
manifold feeding a series of secondary distribution 
manifolds mounted close to their respective lubri- 
cating points. Lubricant supply is furnished by a 
manually operated pump at a pressure equal to the 
highest pressure fitting in the circuit. With each 
fitting having its own injector valve and the valves, 
in turn, being individually adjusted for the proper 
amount of lubricant per cycle, the entire lubricat- 
ing operation is simply a matter of raising the sys- 
tem to a predetermined pressure sufficient to unload 
and load each valve. 
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SCHEMATIC DIAGRAM of the centralized lubrication system which is currently being designed into Yale 
and Towne fork lift trucks. Diagram shows relative location of system components on truck chassis. 
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HEART OF THE LUBRICATION SYSTEM th 
manifold grouped injector valves which are adjustable from th 
practically or 004 oz delivery per cy | Cross 
section sequen llustrates their operation. Lubricant under th 
pressure from the pump enters the injector inlet forcing p 
the delivery t which t iterial in th 
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Wheel Tractor Has 


























“Built-in” Air Supply 


By functionally splitting an engine block into com- 
pressor and engine sections, and then using the horse- 
power developed to also drive a heavy duty tractor 
transmission, Schramm, Inc., West Chester, Pa., has 
designed a self-propelled air compressor for applications 
requiring tractor mobility plus high air capacity. The. 
versatility of the unit is further extended by bolting a ‘ 
strong cast steel frame to the rear axle and carrying it Sipressor 
on the front axle. This feature permits the use of a wide eeneers 
range of separately attached auxiliary equipment. 

Heart of the design is a combination engine block 
that is half engine, half compressor. Compressor end 
operates as a single stage unit; the other end as a three- 
cylinder 4-cycle gasoline engine. Pistons are identical in 
design, stroke, diameter and composition. 

To facilitate operation as a tractor, the air compressor 
cylinders are hydraulically unloaded. To prevent con- 
stant loading and unloading between half and full 
capacity, an air governor has been specially designed. 
This unit permits the engine and air compressor to 
operate at the speed necessary to produce the amount of 


air being consumed by the air tools and other devices Intoke valve 


; Aa) unloading pump 
connected to the receiver. . - 











Italian Motor Scooter Designed for Modern Living 


Some of the major design features contained in the construction of a mew mass-produced 


motor scooter recently developed by Ducati Co., Bologne, Italy. Illustrations on the 
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opposite page show the scooter from two views, head-on and with engine cover removy ed. 
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(B) PILOT VALVE and com- 
— unloading arrangement. 
air receiver pressure hits 
a pre-set figure, air 
lifts a spring loaded in a 
pilot valve which then directs 
the air pressure to an unloading 
pump and to a differential dia- 


phragm unit regulating the en- 
gine speed. At the pump, air 
orces a piston down to allow 
=oe oil to be pumped into a 
valve unloading section. Oil 
forces two ] pistons a 

extending the push rod to keep 


the valve off its seat. 





Picking a Small Gas 
Engine Power Package 
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coupling For this reason it is desir lowing types of carburetors are avail specified tank usually has suth 
able to use a large factor of safety in able: (1) suction t ed, (2) float feed cient <« ipacity for an hour or two of 
selecting couplings to be used with with gravity flow from overhead fucl operation at full throttle or several 


Pp hours at part throttle If the opera 


single cylinder internal combustion tank, (3) float feed with fuel pun i 


engines and (4) float feed for operation on onal } is exceptionally long, a 


t 
Both centrifugal and manual ‘kerosene. Table I lists the ke eparate of extra large capacity 


clutches ar becoming increasingly “on factors [ ised. a tank can be 
popular. A clutch should be used be he suction feed 

tween the engine and the driven unit prin irily where s my 

if it as dithcult to start the enginc prime considerations, and s commonly 


with the driven unit attached. And specified for smaller lawn mowers 


with self-propelled vehicles, a clutch small garden tt 
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and cost, wh 


clutch weights. It is sometimes dith 
cult to start the engine without speed 
ing it up enough to engage this type 
Ss used 


of clutch. On some applications this 
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this condition might be dangerous 


With manual clutches there is no dan Table I—Key Factors in the Selection of Fuel Systems 
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Today an increasing number of products re- 
quire the use of small single cylinder gasoline 
engines. These products include lawnmowers, 
snow plows, generator sets, water pumping 
systems, tractors, a wide variety of farm 
equipment, construction machinery and rail- 
road maintenance equipment. Assembly of 
the “power package” is not merely the 
selection of the basic engine. The various 
accessories, chief among which are the gover- 
nor, carburetor, controls, starter and air 
filter, must also be chosen for the application. 


Floot Feed Corburetor 


Product Eng 


WI! 


WX 
h 
throug 
p For 
W) 
Fo 
l 
Mi ns 
is us 
o keet 
1rough 
oi 
£ sp 
¥ 
i) . 
A 


necring 





















































Remote Throttle Control 





Recoil Storter 








Fig. 2—Reinforcements such 


strengti 
recommended single center 
tend tf scillate with the 


Fig. +—Cantilever engine m 
perating range 


roduce vibration character! 


between engine and main assembly 


as ribbing should be designed f 
Ww ide spacing ot 
rib (B) is not desirable because ¢ 


single reinforcing member as _ the 


yunting requires supports that will 
Supplementary bracing is sometimes 


stics that imsure resonance-free oper 




















r maxin 
ribs (A) 


ngeine “ 


pivot px 


not resonate 


recessar 


Undersiug Air Cleoner 




























































Fig. 4—Vibration curves shows horizontal velocity at cylinder head of gasoline engine mounted on four different applications 


Curve for Application No. 2—Reinforced” shows how properly placed reinforcing member reduces rms velocity 


ot vibration 
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FINANCIAL AID TO HIGHER EDUCATION 





A MESSAGE TO AMERICAN INDUSTRY 





e FIRST OF A SPECIAL SERIES 


Our Colleges and Universities 
Face Grave Financial Problems 


For the past decade the nation’s colleges 
and universities have been caught in a 
destructive financial squeeze. It is partic- 
ularly destructive for the independent, 
privately endowed institutions. Unless ex- 
traordinary measures are taken to relieve 
this squeeze, it promises to become pro- 
gressively worse. To let it do that is to 
court a national disaster. 


This is the first of two editorials devoted to 
the financial plight of our colleges and univer- 
sities. This first editorial deals with the charac- 
ter of the problem, present and potential. The 
second will indicate some things that need to 
be done about it, and particularly what Ameri- 


can business might do. 


Enrollment Soars, Income Lags 


In broad outline, the financial problem that 
afflicts our colleges and universities is simple. 
The demand for their services has increased 
rapidly, and promises to keep on increasing 
even more rapidly. At the same time, their fi- 
nancial capacity to provide these services has 
lagged behind, primarily because of price in- 
flation. 


Between 1940 and 1950, college and univer- 


sity enrollment increased from approximately 
144 million to 2% million—about 75 per cent. 
Over the same period, the educational income 
of these institutions, measured in terms of its 
actual purchasing power, increased only about 
64 per cent. Thus, at the end of the decade, our 
colleges and universities as a group had, on the 
average, about 6 per cent less to spend per 
student than they had at the beginning. Mean- 
while, the rapid advance of science and tech- 
nology had made a good college or university 
course a much more expensive operation than 
it was in 1940. Since 1950, the latest date for 
which comprehensive figures are available, the 
financial squeeze on our colleges and universi- 
ties has intensified, largely because of another 
wave of price inflation touched off by the Ko- 
rean War. 


Among the colleges and universities, the 
independent, privately endowed institu- 
tions are particularly hard pressed. In 
terms of actual purchasing power, the indepen- 
dent liberal arts colleges are now spending at 
least 20 per cent less per student than they spent 
in 1940. Public institutions of higher learning, 
supported out of tax revenues, have managed 
to increase slightly their expenditure per stu- 
dent. Otherwise, the financial squeeze on higher 


educ ation asa whole would be even more severe. 











Why Independent Colleges Are 
Hit Hardest 


The principal reason why the independent 
colleges and universities are so hard up is the 
shrinkage in their income from endowments. 
These endowments, created in other days by 
gifts of generous benefactors to help pay the 
expenses of higher education, have been hit hard 
from two directions. During the war and post- 
war years, the tax collector took so large a part 
of the incomes and estates of wealthy people 
that this source of endowments has been greatly 
reduced. Over the same period price inflation 
cut in half the purchasing power of the income 
derived from existing endowments. In 1940 in- 
come from endowments provided 26 per cent 
of the total income of the independent colleges 
and universities. By 1950 it provided only 14 


per cent. The figure is still lower today. 


The financial plight of the independent 
colleges and universities is directly re- 
flected in the salary status of their teaching 
staffs. In mid-1952 a national survey showed 
that, after adjustment for the increased cost of 
living, the salaries of those holding full profes- 
sorial rank in these institutions were 12 per cent 
lower than they were in 1941-42. Junior teach- 
ers, with the rank of instructor, fared somewhat 
better. In terms of actual purchasing power, 
their salaries declined only 2 per cent over the 
12-year period, largely because there is more 
direct competition for their services from indus- 
try. Over the same period, the real wages of 


industrial workers increased 55 per cent. 


Time Will Not Provide a Cure 


The plight of the colleges and universi- 
ties, which is shared in some degree by 
all parts of our educational system, is not 
one that can be left to time for a cure. On 
the contrary, the financial problems of our in- 
stitutions of higher learning will be intensified 
in the years ahead by the pressure of rapidly 


increasing enrollments. Present prospects indi- 





cate that during the next decade college and 
university enrollment will increase by about 
one-third, or from 21/3 million to over 3 million. 
The problem of increased enrollments will be- 
come particularly acute toward the end of this 
decade when the babies born during the great 
surge of population in World War II are ready 


to enter college. 


Such an increase in population as that now 
in prospect can be a tremendous asset to the 
nation. It is still a truth, even though it is worn 
a bit thin by frequent repetition at commence- 
ment exercises, that a 2ation has no resource 
more valuable than the education of its people. 
And the better the education, the more valuable 


the asset. 


But to realize this, our colleges and uni- 
versities must have the financial strength 
to handle the increased enrollments that 
face them in the years ahead. This means 
that we must relieve our independent col- 
leges and universities, in particular, from 
the financial squeeze in which they are 
now caught and make them full partners 
in the economic well-being of the nation. 
Some of the means by which American business 
might help achieve this will be discussed in a 


second editorial. 
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© @ © When a design requires metallic bonds that will not 


influence the properties of the metals being joined, it is as unwise 
as it is unsafe to state simply solder” on a speci fu ation sheet or 
blueprint. The designer should know how the main variables— 
solder alloys, fluxes and base metals—affect the characteristics of 


a soft solder joint. 


Joint design is also important. 


1), both solid and liquid are pres 

ind the solder has no strength Th 
leneth of time during which the sold 

changes from the liquid to the solid 
state when making a joint iy Vary 
from a fraction of a second to severa 
seconds and depends on uny factors 


“ae 
such as composition and soldering 


perature, as well as the temperatur 









































which melting is comp! (I quidus ) lower because at 362 F the strength and cooling rate of th 
These two tem] th hen used of the solder is zero joined. Thus it is often sary 
the basis for as fa fron Tin-lead alloys containing up to hold the members firmly; 2 clamp | 
which the melting and freezing tem 19.5 percent tin begin to melt at tem or jig while the solder ol 
peratures of any tin-lead alloy can b peratures varying from 362 to 621 | The constitution diagra als 
letermined as shown by the line AB in Fig. 1 plains why wiping solders ially cor 
Referring to Fig h s only But since these values represent equi tain between 30 and 40 | t 
one alloy in the whole series that has librium conditions rarely prevalent in The melting range of this group ol 
a true melting point as possessed by a commercial operations, it is safer to alloys varies between 134 198 | 
pure metal. This is th ut alloy assume that the limit of solid solu Although the plastic range is not th 
ontaining 62 percent tin and 38 per bility of tin in lead for these opera widest possible, th ombinatior 
nt lead. The melting point of this tions is nearer 10 percent as shown by good plasticity and moderate melting 
illoy is 362 F, a remarkably low ten the dotted line AR. At the other end range is ideal for wiping 
perature when it is noted that lead of the scale in the tin-rich area, th The most practical use for Fig. 1 
Its at 621 F and tin at 450 F. Thus melting range is narrower. Alloys con determining th ippropriate alloy 
{ parts to be d ha low melt taining more than 97.5 percent tin for a given appli ation. For examp! 
ing point or are of such a nature that begin to melt at temperatures varying what tin-lead solder should used fo 
high soldering nperatures seriously from 362 to 450 F, as shown by th a joint exposed to temperatures uj 
affect their properties, the low-melting — line ED in the diagram i00 F? The diagram r ils that no 
utectic alloy can be used From these facts, a number of pra solder containing betw | ) | 
The diagram also reveals that th tical observations can be mad No 97.5 percent tin will sa y ) 
tin-lead alloys of 19.5 to 97.5 percent = tin lead solder except the eutectic alloy dition Likewis llovs ynta 
tin content begin to lt at 3 I has what is commonly called a melting nore than 97.5 percent tin are to 
This fact is of val ise it estal point. Actually it is a melting rang lose to the operating temy 
lishes the absolut maximun mpera th widest being 173 F for th alloy Th retore, a solder contait y 
ture at which any allo this com ontaining 19.5 percent tin than 17 percent tin would have to 
position rang in | prac When the temperature ot the solder used, and under th onditions men 
1 safe working ten peratur for s in the area between the solidus and tioned. a tin content of 7 } 
this group would be onsiderably liquidus (ABCDE and ACE in Fig 10 percent would probably ib] 
aa tT 
1Q 
i : 
’ 
! 
Fig. 1—Constitutional diagram for lead 
tin alloys To illustrate use of this 
196+--; -K-----+----> 5 chart, suppose it is desired to know the 
; Liquid solder ; melting temperatures of a 30 percent 
- ’ ‘ in tin—70 percent lead solder. Vertical 1 
« « ‘ ; semi- 4 line PQ at point represented by this 
- ae 4 ~ liquid spider alloy composition intersects the solidus 
q r F ; C 62% tin-38% lead 0 and liquidus at M and N, respectively 
Ee 3 ; teutectic) 301 When horizontal lines MX and NY are , 
os } Solid solder drawn from these points, they intersect 
; 7 the temperature scale at 362 F and 496 
: } # a F, which are, regpectively, the solidus 
; ee co Hepiie od and liquidus points. The difference in 
100 } ae we BCOE - temperature of 134 F is the melting 
. , " range for the alloy in question 
} 
; 
. i : 
Tin —» C C y 3 40 50 60 70 80 90 100 
Lead -» |I00 ] 8 rC 60 50 40 30 20 @) 0 
Composition, percent 
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Composition 


Sn Pb 
5 95 
15 85 
20 80 
25 75 
30 0 
35 65 
40 60 
45 5 
U St) 
60 40 
62 38 
95 
95 
9? 
5 R4 
9 70 
~ AD 
‘Oo 
** 9S 
;** QS 
= 
=" 
Value 
* Flux 


| 
by wt, | Liquidus | Solidus 
Sb | Temp, F 
' 


96 572 
437 
362 
14 36? 
49¢ 362 
478 362 
460 362 
440 362 
418 362 
374 362 
362 362 
; | 467 458 
+ 486 
46? 
l 7 ta 
| 475 ) 
442 7( 
g 5/79 
ane 9 
) 570 
| } 
| 
om 503 | 354 
- | - 
1 503 | 358 
| 
i i 
40 Sn-60 Pb 
ition of zin nd ammon 


Temp, F 


Solidi 

fication 
Range, 
deg F 


24 
116 
171 
152 


QQ 


149 
145 


r taken as 100 


} 


100 
oR 


95 


| 81 


Spread 


Area, 
sq. in 
on Cu 
0.23 
0.30 
1) 7 
0 57 
0 83 
1 if 
1 0 
1.28 
1.2 
1.05 
1 00 
0.14 
0.11 
( 

0 

v U 
0.19 
it) { 
0.18 


Tensile Lap 
Joint Strength** 
|} Cu to Cu, psi 
«720 
5.300 
>. BRI 
4 ) 
6. 10 
6,340 
6.420 
6.510 
6,850 
6.850 
340 
00 
7. O80 
4 000 
4.340 
4.470 
6.U30 
> O50 


Table I—Properties and Uses of Various Soft Solders 
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Solder Ch issifications 


Strength 
ading Period or After 
Aging Time, hr | Aging, ps 


0 6.340 
1 250 
10 5.800 
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Table I1I—Commonly-Used Soldering Techniques 


Copper-Bit—Usually hand operated, although bit (iron) 
can be supported in automatic setup; shape and size of 
bit are dictated by nature of joint. This method is used 
for small joints where rapid soldering is not required. 

Torch or Flame—Rapid heating with single or multi- 
flame tips, either manual or automatic; technique is use- 
ful in heating large parts or for concentrating on one part 
of a complex assembly. 

Hot Plate or Oven—Adaptable to high speed produc- 
tion where parts are assembled with solder preforms lo- 
cated at respective joints, Fluxing is essential; non-oxidiz- 
ing atmosphere is sometimes utilized, 

Induction—Eddy current heating from high-frequency 
coil affords close temperature control without risk of 
local overheating. Joints must facilitate coil setup. 











Dip—Immersion in solder bath lends itself to hiyh- 
production methods; usually applied to thin sheet metal 
where clearances are small and large fillets not required. 

Electrode—Part is connected to one terminal of low- 
voltage supply and soldering bit to other. Contact be- 
tween bit and work closes circuit to generate heat. 

Resistance—Similar to electrode soldering except that 
parts are clamped between two electrodes. Resistance at 
joint produces heat for melting preplaced solder. 

Spray—Special gun atomizes solder and applies it to 
prefluxed surface. Usage is limited to dented or cracked 
components. : 

Supersonic—Relatively new technique designed to erode 
aluminum oxide films by high frequency cavitation; appli- 
cable to small parts, primarily aluminum. 





t configurations range from the commonly-used rolled seam and press fit 


cover to the low-strength s tt joint. Riveting or 
«,D, Eandl Mts to position parts and add strength 


poined aiff th f rece heat firs i heat 


pot welding is often used i 


When thicknesses of parts be 
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Table IV—Flux Chart 


Base Metal or Plain | 














Applied Coatin Rosin | Posin Chloride 
i 

Hot tin dipped Yes | Yes | Y 
Hot solder d pre } Yes Yes Y 
Electrotin Note 1 Yes Yes 
Silver plat« Note 2 Note 2 Yes 
Cadmium plat Note 3 Note 3 Yes 
Nickel plat« Ni Fair Yes 
Galvanized steel Nx No Note 4 
Copper Note 5 Yes Yes 
Brass Note 5 les Yes 
Phosphor bronze Note 5 Yes Yes 


Zinc-Ammoniu 


m 


Beryllium copper No Note 6 Yes 
Aluminum bronze No No Note 7 
Silicon bronze Ni No Ye: 

Zinc & zinc plate Ni Note 4 Note 4 
Monel Nx Fair Yes 
Nichrome Ne No Note 8 
Steel Nx No les 
Stainless N« No Note 8 

Note 1: Solderability of electrotin plated surfaces varies considerably with thickne 
plate, length of storage period, and residues left from plating operation. When surface 
conditions are poor, plain rosin flux will not produce a consistent joint. If plated sur 
face is dipped in hot pa!m oil and melted, its solderability is greatly improved and 
susceptibility to change during storage reduced 

Note 2: Silver plated surfaces as well as solid silver are readily solderable with pla 
rosin when clean, but when corroded or tarnished resist the action of flux. In more 
severe cases, surface wi sist action of the activated rosin fluxes and respond to ar 
acid flux, unless some mechanical cleaning is done. Best practice is to reduce the 
elapsed time between preparing the surface to be soldered and making the joint 

Note 3: Success of soldering to cadmium plated surface is largely dependent upon th 





a EL 











ness of the plate. With sufficient plate, plain rosin will produce satisfactory joint, bu 
with thin plates, 0.0002 in. and less on steel surfaces, trouble may be encountered ev« 
with activated rosin fluxes. Thin cadmium plates dissolve in the solder, producing a 
condition wherein a rosin base flux is attempting to wet a steel surface This difficulty 
is magnified if there is ar time delay in forming the joint which would allow the cad 
mium to go into solutio When the plate is used over aluminum, the above difficulties 
are more pronounced, as none of the standard fluxes will make the joint except at high 
temperature 
Note 4: A galvanized surface can be soldered with the zinc-ammonium chloride fi b 
better results are obtained if some free muriatic acid is added. This is true for galvar 
ized, zinc plated and zinc surfaces 
Note 5: Copper, brass and some bronzes can be soldered with plain rosin as the flux 
provided they are cleaned carefully before soldering. On tarnished surfaces, it is best t 
uSe an activated rosin if corrosion is a factor, of choose a dilute zinc-ammonium flux 
f a thorough washing is the final step 
Note 6: When properly cleaned, as noted text, beryllium copper can be fluxed witt 
plain rosin, but when the surface is in poor shape, it will require a strong acid flux 
Note A zinc-ammonium chloride flux is satisfactory for aluminum bronze; supe 
results will be obtained if an 85 percent orthophosphoric acid flux is used 
Note 8: Alloys of iro nickel and chromium, or nickel and chromium will solder su< 
cessfully if stainless stecl fluxes are used. Im general, these fluxes contain free muriat 
acid in addition to the zinc-ammonium chloride salts. This acid may represent from 25-50 
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Integrators for Computers 


W. R. BLUNDEN 


Scientific Advisor to the Australian Military Board* 


PERHAPS THE MOST COMMON application of the inte- 
grator is the household electricity meter where it is 
used to integrate the product of current and voltage 
with respect to time to give the energy consumed by 
the household appliances. Conversely, the most com- 
plicated application is to the solution of differential 
equations. In control mechanisms, integrators of some 
form or another are used to provide derivatives and 
integrals for optimizing the steady state and transient 
response of such systems. 

The Amsler planimeter, the Kelvin Wheel, and 
Coradi integraph are all examples of some of the 
earlier mechanical devices used for integration. As 
mechanical integrating devices require infinitely vari- 


* Formerly Senior Research Officer, Mathematical Instruments Sec- 
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able speed gearing, and since all these early models 
depend on some form of friction drive, they are not 
suitable for applications in which appreciable torque 
is required at the output shaft. With the development 
of the mechanical torque amplifier, however, use of 
the Kelvin Wheel was extended to computing prob- 
lems. 

Devices used for carrying out mathematical opera 
tions fall into two broad classes: analog and digital 
In analog devices the inputs to, and outputs from the 
device are represented by physical quantities such as 
displacement or rotation of a shaft, voltage, current, 
intensity of light, and so on. In digital devices the 
inputs and outputs are represented in some form of 
number code. Analog mechanisms are essentially con- 
tinuous in the mathematical sense, and digital elements 
aradox 


pn 


continuously 


operate in discrete steps. It is something of a 
that analog integrators, which operate 
and which do in fact bridge the gap between the limit 
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of a summation of small steps and the definition of 
an integral, are limited in accuracy (an accuracy of 1 
in 1,000 is common) because of the finite limit of 
accuracy to which mechanical and electrical apparatus 
can be constructed. Digital devices, on the other hand 
can be crude in construction, and by using some ap- 
proximate integrating formula, such as Simpson's 
rule, can achieve any arbitrary order of accuracy (1 in 
1,000,000,000 or higher) simply by using a sufficient 
number of digits in representing the variables. 

The permissible crudity of construction of a digital 
device stems from the fact that each individual element 
need only have an accuracy that corresponds to the 
tadix, or base number, of the digit code used. Thus, 
if decimal representation is being used and a mechan- 
ical system is to be made, then a ten-toothed wheel 
that will lock in any one of ten positions is all that 
is required for representing one digit stage. If, as is 
common, a binary system of number representation is 


and Control Systems 


used, then the device required to do this need only 
distinguish two states. This has led to the develop- 
ment of electrical and electronic techniques, whereby 
the digits 0 or 1 of a binary number may be simulated 
by a relay being either open or closed, an electronically 
generated pulse being present or not present, or various 
other equally simple devices. Although the principles 
of digital computing devices have been used in desk 
machines and punched card equipment for many years, 
it is only the recent development of high-speed elec- 
tronic digital devices (carrying out 10,000 or more 
basic steps a second) that has made the digital inte- 
grator a rival of the analog integrator. 

In spite of these recent developments the digital 
integrator has by no means superseded the analog 
device in all applications. In fact, there are so many 
uses now for integrating mechanisms when the field 
of control systems is included, that all types at 
present developed have special fields of usefulness. 
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Designing and Fabricating With 


Clad steel is a composite plate 


a carbon or low alloy steel backing plate inseparably 


bonded to cladding of a corrosion-resistant metal. Cladding thickness ranges from 5 to 
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Fig Double “I \ 
are used on the heavier gages of mate- 
rial. The of the bevels 
should be offset to favor the clad side 
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Fig. 1—Whenever possible the steel side should be welded first. When the 
vertical member is butted to the vertical clad surface, 1A, alloy welds must 
be It the clad surtace 1s stripped back, 1B and _ 


be used on the stripped side as shown 
oe 


used a steel weld can 
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Clad Steel Plate eh ae 


Lukens Stee! Company 


50 percent of the total plate thickness. Clad plate provides economical corrosion-resistance, 


abrasion-resistance, and product purity in place of the solid metals of similar analyses. 
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Fig. 1—When adequate clearance is 


’ : . available, a copper backing strip is 
Fig. 1—Used on unstressed or heavily supported structures. The top surface Pt 


and the inside of the joint are welded with an alloy electrode, (A). This type 
of joint has an undesirable unfused area. Two methods can be used to weld 


used. When the clad metal is on the 
blind side the entire cross section of 


we the joint must be welded with an al 
the joint, (B). The clad side can be welded with an alloy electrode. The out 


side is then back chipped to the diagonal cut and the balance of the joint alloy 
welded. The second method is to weld the steel side, back chip from the 


loy electrode. If the steel section is 
on the blind side, steel electrodes are 


used up to 1/16-4 in. of the clad 
inside, and finish weld with an alloy electrode : . 


bo) bed 


line, and then finished with alloy 





Fig. 2—An alloy backing strip can 
also be used. When the clad material 
Fig. 2—Joints, (A) and (B), should be welded throughout with an alloy ele« 
trode. After welding the clad side, the steel side should be back chipped or 


ground, and welded with an alloy rod. Whenever possible, corner joints 


is on the blind side, a backing strip 
of the same analysis as the cladding 
must be used. When the clad sur 
should be avoided and a formed section (C), used. This is more desirable face is exposed, a steel backing strip 


from both a fabrication and structural standpoint can be used 
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SOME TYPICAL CLAD STEEL ASSEMBLIES 








































(A) Family of high voltage anchored 
gasket type terminals. insert 
materials inciude silicone-rubber, Teflon 
and other elastomers. 


(B) Multiple-lead hermetic terminals 
with molded-plastic insulation. Small 
unit is molded melamine, center unit is 
glass covered with Teflon dispersion and 
long-pinned unit is molded from Kel-F, 











Fig. 1—Types of hermetically sealed terminals. 


Selection Data for Her metically 


The use of hermetic sealing of electrical components in both he four basic types of hermetically 
sealed terminals, Fig. 1, and variations 


military and industrial applications has created a demand for ; 
d of each type are included in the fol 


hermetically sealed terminals of many types and styles. lowing list. Other configurations of 

“es ; these types using different materials 
ure available for specific applications 

HERMETICALLY SEALED electrical tet trolysis, corrosion, leakage and calibra 1. Metal-to-glass seals 

minals are used to connect the sealed tion losses. Typical devices that ar A. Mild steel to enamel typ 

component to the external source of hermetically sealed and use hermet glasses 

electrical power or signals. Increased terminals include coils, transformers, B. Nickle steel alloy to match 

life and reliability are obtained for condensers, rectifiers, resistors, tran ing glasses 

costly or critical components by pro sistors, meters, motors, switches, relays C. Refractory metals to boro 

tecting fine wires, contacts, joints, vacuum devices, controls, servomech silicate type glasses 

junctions, springs and capacitor plates anisms, comparators and many other D. Silica glasses to leaded seals 

from moisture and by reducing ele types of electrical equipment ». Gasket type seals 
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Table I1—Performance Characteristics of Hermetic Terminals 


Type 
Temperature range 


Thermal 
Mechanical 


resistance 
Insulation resistance 


Insulation resistance 
versus temperature 


High frequency merit 


Leak rate 











Metal-to-glass 
60 /200C 


Fair to good 
Fair to good 


High 
Good to Poor 


Fair to poor 





Very low 


Gasket Solder 
80 /200C 60 500C 
Excellent Fair to good 


Excellent 
Very high 


Fair to excellent 





Fair to excellent 


Low 


Fair to excell 


Low t 


Fair to good 


Very high 


nt 
Good to excellent 
ery low 


Mok 


Good 


Gow 


Higt 


led Plast 
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’ 
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very high 





a my . “aa . wate = 
(C) Two styles of glass-to-metal (p) ;, sk 
terminals. Multi-lead header has hook és 


ers are normally soldered in place. 


(D) Soluer seal terminals. Unit on 
left is single terminal seal with hol- 
low lug lead. Center shows inside of 
header view of composite solder seal 
plus insert. On right is multi-lead 
header minus electrodes but showing 
metal banded beads and rim band. 





R. U. CLARK 
Sealed Terminals ~~ 
eale ermunalis “™ 
Bee ya a ss va plas seals H : . » CO 
A. Metal electrod olded omponent sucl trog 
bB. ¢ 1 Tey rubber typ ompound h | lal ol 
p of vasket Bb. Metal lectro nol j ‘ | I 
c. te 1 tubular type gas high t mperatut resistant ited o O 1 fluoroca 
ACTS plastic : 
Metal banded ins itors lassed ( Metal electrod ol | al 
is solder seal design force fitted to SELECTION FACTORS. M f th 
A. Glas ! i colloidal ory typ pl tics factors ) | f tn | ) 0 
metal firred-1 plat d and la I lists the mechanical and hermetically sealed terminals are listed 
tinned solder ‘ led s als lectrical prop rties of the bas | | ©) portant I tor 
B. Reduced tal-< led This table is bass do stock tert inal ire tM of a bly 
ilumis sily ised plated sp al units in all types can be tions ngl f iltiple t | 
1 solder seals tom made to giv t ll aro apacity 
i. Mecha illy molded metal to haracteristics than th \ ’ il 
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ompare favorably with those of th 


other seals with the possible exceptio 





of insulation resistat For h gh volt 
ige use this ty] omes a r. 
ostly 1 ind appl ition * 
is subject to i king und : 
polariz 1 voltage operating conditior 4 
Glass-to-metal seals can | isily and z 
quickly assembled using soldering and § 
proj ction weldir y t 
Su the ferrou iterials used i : 
glass-to-metal seals ha i much high 4 
sistan tha f ust b % 
oe —  —— Fig. 2—Two applications of glass-to-metal sealed terminals. (A) shows hermeti 
r when the termina st pass mot cally sealed relay using multiple lead head. Leads are run through small header or 
than a relat ly low rrent washer-like part. (B) shows hermetically sealed ammeter using single lead terminals 
(i ‘ 
[hes know ’ l hol ! yr | O 
Le mitts foubl ] typ na iti f yf th 
In these seals th ir elasto $ compressed ag 
This tyt yt ter il compares well nsert or gland has a flange-like sectios pat | to effect i B 
with the other types and can be used molded to it either near th tral using an insert or gland having goo 
1 most applicat ons except where very portion or at on nd of th sil ind | lency to flow 
small size is a factor or where high barrel. The tubular sections Ly (low compression set) 1 by tre 
temperature operation and very low confined within protecting shells of lucing additional spring loading i1 
leak rates are important. Th simplest nearly rigid or rigid insulating mat the terminal h | of high 
typ has flat or 2) ring wash rs Ol i] such as cerami glass plasti or | ctrical rating Ss optall 1 Such a 
in elastomeric material held betwee similar materials ombination provides the designer of 
two semi-rigid washers of nonconduct All of the above component parts quipn which to heav 
ing material and the member to b are either bolted or eyeletted togeth hermal and h shock, with 
sealed off. Mor popular types ar by a metal piece that forms th means of eftectively t ng the 
the confined gasket and anchored gas trode of the terminal. This is done so lesirable electrical characteristics w 
ket terminals as shown in Fig. 3 that the resilient insert $s h it in any w 


Coremic nals. In (A) is shown a hermetically sealed 
“1 shelf inductor using terminals with internal an- 
q a chored gaskets and external Teflon insulating 
Tetion =I WY, a \ _< shells. (B) shows an hermetically terminated 
16 motor using gasket type terminals to feed the 
power leads through the case. 


~~ Pome! Fig. 4—Applications of gasket type termi- 
inset. ¥ 
eee 






- Silicon 
rubber insert 





(A) Electrode eyelet 


Fig. 3—(A) Modified single T gasket termi- 
nal. The terminal parts are held together 
by a metal eyelet and are maintained in com- 
pression by a combination of the resilient 
nature of the gasket and the memory char- 
acter of the shell. (B) Double T type gas- 
: ket terminal. Hermetic seal is formed by 
the flange on the insert as it is compressed 
between the shell and the mounting panel. 








hock-resistant qualities 


Gasket sealed terminals are available 


in a large variety of shapes and sizes 


from } in. dia up 


and can be easily 


assembled with low cost tooling In 


the various 


larger sizes and where 
styles and sizes are used on one panel, 
the gask t 


type iS most readily as 


sembled. Fig. 4 shows typical applica 
tions of this type terminal 


The 


types break the continuity of the ex 


confined and anchored gasket 


ternal electrical path in such a manner 


that conductiv trackine”’ or 


Ssurtace 


Solder sealed hermetic terminals are 
at least as good as the other types ex 
cept in their resistance to thermal and 
mechanical shock. They are the only 
type that can be used in applications 
where the temperature consistently ex 

ds 200 C and are used extensively 
where electrode diameter exceeds } in 
The ease of asseml ly compat s to that 


I metal seals 


glass to 


Ul 

One style of solder seal is shown 
in Fig. 5. This design has a high 
band strength, a long internal path 


chanical reinforcing member 


» reduce stress and strain. Essentially 


I} iided t 
' ; > i y ‘ U 
inals and h rs which le th 
huorocar I 5 types n i 
piass 0 ] 1 yp 1 oth rs nil 
onstructior I n ] tag Oo 
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s np ty I l a g 
Fig Howe hey do not have th 
mpressi\ , record of the oth 
ypes ol ils and seen fro 
Tabl | h " I 10 sO 
ST rs 
| id o pf | sn n 
ount } lesigning th specially 
haped ¢i od in optaining 
tal with a coefh nt ol xpansion 
out equal to the plast molding 
I I 
npou ] However imyf roved d 
igns are exp 1 in this type terminal 
: 1a} | | 
{ avallaDil nm singie Or mul 
' , 
ple units and lends itself to minia 
t zatio pr pra 


plating on the surface ts prevented 


under voltage polarization during high 


humidity conditions. For this reason 
they are used extensively in electro 
equipment 

The above characteristic leads to 


other advantages as well as some lim 


tations. Since the basic insulation of 
the anchored gasket type terminal is 
the 


be chosen that has two or three times 


elastomeric insert, a material can 


the dielectric strength or conventiona 


The insert can 


be encased in the latter bodies without 


ceramics and glasses 


this 1s a two piece solder seal how 


ever the re-enforcing member which 


truss to absorb mechanical 
] } 
shock can be¢ 


acts aS a 
a low cost plastic piece 
The banded ceramic part is also a low 


cost item because of the simple design 


This type of construction helps to im 







dielectric str 
How 


ever, these surfaces are usually too 


ngeth 


degrading this bas 


except at the interfacial surfaces 


ong to eftect the over-all d ect 


rating except where poor fit and cor 


tamination of parts are encountered 


The above type terminal has high 
mechanical shock resistance. By add 
ing solder seal bands at cach extremity 


of the internal ceramic part and solder 


ng one band to the header or panel 

1 the other band to the terminal's 
lectrode, a nonturning vacuum t ght 
rif il in | obta n d 












prove the mechanical shock chara 
teristics Fig. 5—Solder type hermetic seal designed 
The plastic reinforced member act to improve normally poor mechanical 
| : shock resistance of this type unit 
as a baffle and gives a long internal 
{ | ‘ ls } 
path for a normally short internal } 
eramic design. The danger of corona he leakag ’ high. This dual 
at high voltages is avoided by making oml on | he u , rtair 
- , 
the inter part clearan small Su ics ] VI pla ser suc! 
th plastic insert contacts only a small is th nelal s, tha ght other 
area of the pan 1, the electrical capa y \ [ I ] or ! h los 
of the terminal to the panel is low factor char rist 
arid cap type 
ferrn norion 
5 
cmcwede Electrode 
Tet 
Lug 
, 
Attached Insulating ’ Z 
- 
wosher plostic oO NN y) 
Z 7 
mycalex ~e Z 
_ Zz 
VA 
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Mer uN Z. 4 
. _ Z NY Pane! 
Resment 7 ; ad 
Resin € 
meta/ 2 Anife 
coating 
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- fe 
ug eoge 
seal 
Leod 
; - “ro, 
(A) B 'P 
groove 
Fig. 6 (A)—Plastic molded type hermetic terminal Although not field proven 
as yet, improved design will expand the application of this type particularly in the 
small multiple pin styles. (B)—Tetlon insert memory type seal. Teflon is con 
pressed, not molded, and depends on its memory characteristic for sealing 





' f if , =] le 


Ihe mechanics of the terminal cle 


trode and its connecting end configura- 


ons are a common problem in the 
design and appli ation of all types ol 


terminals, Fig. 7. The controlling fac 


tors in electrode style selection aré 
1. The current handling and oper 
ating voltage itions 


2. The 


requireme¢ nts 


Spe rit 
electrod pacing and clear 
I he adaptal ility of the class of 


rminal chosen to the various types 
of connections to be used and to the 
form of lead anchorage desired 


Where space is limited, hollow or 


yelet type electrodes are often used 
iif | 

Ihe metal electrode surfa fit 
iries with th operating temperatur 
nd environmental conditior Nickel 
plate ind silver plate finish if | 
n high temperatu pplications. Sil 
ver plat d electrod should also 
used when they are 1 yuired to handl 
high frequency curt 

Other common electrode finishes a 

Herm ti seals hav I d \ d 1 
into two categories: hern illy tigh 
and vacuum tight. The first category 
is used to seal in air or an inert ga 
under A} prox mately at nosph [ | s 
sure against normal ambient conditions 
of about th in pr sur Vacuun 


Hermetically sealed terminals 


tested for their efhciency as seals and 
for their electrical characteristics. Th 


seal test methods includ 

1. Dip test in hot water (90 to 
95 C) where feasibl Entir 
container is immersed t 
tinued bubbles and _ resistar 
ifter drying 


Exposure to hig 
I 
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Fig. 7—Popular electrode head styles include 


(A) threaded tenon, (B) tubular 


head, (C) grid cap head, (D) single turret head, (E) pierced head (generally 
milled flat perpendicular to hole axis), (F) split tenon head, and (G) hook head 


(most often used in glass-to-metal seals) 


In these the | 
oft apparatus 
the cé 


id wires from the sealed 


runs directly through 


terminal with th 


he ing mad on th 


nter of the 


high current contact 


1dmium plate, hot tinned, and electro 
nned followed by hot oil fusing. Th 
silver finishes are water lacquer dipped 
o pr 
the fused tin present the best surfaces 


vent tarnishing, and they and 
f I r solderis lead 
Or subsequent Casy soidering of leads 


Each of the types of terminals cov 


1 here can be given sp cial treat 
ments to reduce or overcome certain 
inherent deficiencies Referring to 
Fig. 6, th lectrode and resilient 


flange are molded into an it 


ght seals are used when the sealed 


unit 1s 


evacuated to a high vacuun yf 


when the unit must be continuously 
1 


operated under low pressure high alt 


tude ambient conditions. Normally 
only the wetted metal-to-glass and th 
high temperature refractory metal 


bonded soldered or brazed seals are 


thought of as vacuum tight terminals 


For all types of seals, the allow ib] 


litions during a 


wide rang Oot tel 


ature and vibration cycles. If lea 


athing and lowered 


occurs. 
lectrical resistance will result 


5. I akage test 


gas Reading take n with sen 


using small 


Siftty 1oOf 


nD tr ; 


zation gages or by mass S| ( 


leterminations 
i. After assembly in case, immers 
the terminal in a fluid with low sur 
face tension characteristics while pres 
surizing the case at the open end. A 
ik is indicated by bubbles 


Hermetically sealed t 


rig : r 


outsid or xternal part or tn clk 
trod This electrod lesign can be 
obtained in glass-to-m tal as well 
most of the other types of seals 
sulating body of plast To prov 
the sealing ability of the terminal a 
fused-on coat of fluoro-carbo resin 
applied This coat is continuous arf 
encompasses the il flange seal 1 


the electrod nd seals Anoth | 
vantage of this coating s that it 
prevents surla pl ting and forn 
nonporous outside surfa This sar 
kind of treatment can | ipplied t 
other seals including tl ramic and 
glass types 

operating temperatur should b 
hosen within a ons 

based on th publish 1 data f 


th heat distortior ind low ft 
tur qualiti Ss ol 
Consideration shot ld alse riven to 


the therma! shock characteristics of the 


parts. A derating of fron 5 to 40 
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Fig. 1—Parts that can be made by compound extrusion. Tape and small dia. tubing is most often produced by this method. 


Producing Teflon Parts 


Powder metal methods need no longer be relied on for Teflon 
forming. New techniques and improvements of older 


methods permit closer tolerances, higher production. 


ROBERT RULON MILLER ods and hav nproved the older " 
Vice President, Dixon Corporation techy iques of Iding if t 
Teflon pat Hot 
UNTIL RECENTLY, the technique of Four methods are presently being newer 
forming shapes from polytetrafluoro used for the manufacture of Teflon of complicated desig ( 
ethylene, or Teflon, was similar to parts, each having its advantages and 
powder metal methods compressing limitations based on cost, quantity xtr 
at 2,000 psi, baking at 700 F, and quality or complexity of the part h w techniques allow tl 
where necessary, finish machining These are: (1) Screw machining of ng of flon with tapered hol h 
However rap d advancements in the rod or tul a high  productior ways, tl t 1 al Fig 
Id have dev lop 1 several new meth method: (2) Compression molding wit 
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GUIDE TO ORDERING, INSPECTING AND MACHINING TEFLON 
7 
DO DON’T 
i—For electrical use order virgin material. For chemical, anti-adhesive or _— i—Buy Teflon entirely by price. Cheap material can 
temperature application a Teflon with a lower specification level can be lack density, be unsintered or poor electrically 
ordered 
: Insist on pure white Teflon, especially in ex 
Inspect all material for cracks and density A good check for quality in truded stock. A perfectly white piece of Teflon 
Teflon is to shave off with a knife a very thin wafer—thin enough to be is generally not as good as a siightly greyish 
opaque—from the rod, tube or piece received. Hold this piece up to a light or spotted piece. All Teflon can be made white 
(daylight will do) so the light passes from its source, through the piece by exposing it to heated air, but this may change 
Good Teflon will show a creamy yellow color with many fine lines running the characteristics of the material 
through various directions. Bad Teflon will be dull, whitish in color, 
will not be as opaque and will not have the lines ‘ ‘ 
Buy rod when tubing should be used, if the 
Request colored Teflon when required. It is a simple matter to get any finished piece has a through hole 
bright color yellow, blue, red, green, brown, black and intermediate shades 
i—Believe that a part can't be made in Teflos 
i—Order lengths required Especially get 10 fe lengths and over for screw Today almost everything can be made by one of 
machine work the four ways outlined in this article 
5—Demand the tolerances require« but remember close tolerances increase cost Eliminate Teflon from a product if cold flow or | 
lax any tolerances that aren't needed. It means much less cost and quicker thermal exparsion have proved troublesome " 
delivery, not to mention savings in mold costs Order ‘‘stress relieved’’ Teflon 
6—Demand ‘'stress relieved Teflon if it is to be used at temperatures over 
250 | Stress relieving guarantees maintenance of tolerances over wider 
temperature ranges 
MACHINING. The cheapest and oma lathe. This is usually the best and the piece cools quickly and car 
st way to produce circular pieces in heapest method of working compres moved in a matter of second 
large quantities is by the screw ma sion molded stock and for producing Once the proper size preform and 
hining of extruded rod or tube. Tol simple shapes in small quantities coining molds are established, pie 
: , 
erances can usually be held to +-0.003 A molding and coining operation is an be produced in large quantit 
in by following the normal machi ing 1S d for intricate shaped parts, Fig ) with id nt il tolerar - « Oo 
practice This requires two molds and should, 0.002 in. Automat h f 
Purchased rod and in therefore, be used only when machin out thousands of prefor in hour 
nterless ground 1.001 g is difficult and the doubl old and rotary press tables ile th 
which assures close tolera s on th technique shows a cost reduction. In Oining operation of packing rings at 
OD. Extruded rod is uilabl all this method, the part is preformed a rate of 10 per minute, Fig. 3. Th 
7 } ’ 4 | ] J 
sizes frot n » 24 it xtruded nearly to shape by compressing Teflon same packing ring could rodu 
ibing is available in many k sizes powder at approximat ly 2,000 psi in a single cavity mold f ol 
I ; 
trom 4 OD x 3 ID up to 24 OD x 13 The preform is oven baked and at 3 per minut 
. 4 I 
ID with varying wall thick uit 750 F enters a gel stat Th 
Whenever i | flon { ju 5 t is then r 1oved trom th \ HOT FORGING. Ch f tl 
1 , ‘ “ , ’ } } ; f 1J . re 
through ho th g should laced oining mold and n wer techniques of molding leflo 
or d 1 H yw tol ot liat ly iamp i tight If h old _ ind iS al extensioi tn {’ 
0.0351 ust low ] ) } Id 1 it sually i for il Dp srocess It s used t 5 
ID p! or to 
screw ict 1 
oOntinuous WoOrk | t] / 
or od a | 
th rr Q \ 
. . . . : 4 
f lengths ter th will Fig. 2—Compression molded parts indicating complexity of 
aisitea , part that can be made. Note angular and decimal tolerances 
end On storage sp ha ° and as > - 
, and concentricity value. This piece was hot forged. 
shinn a ' h< ch 
rl PI +a ta i I l 8) 
than LO ft il ) | ) ” 
w machi : 0.138 dia. 1 toper per foot 03526 60 
f I 7°45 included engle 
COMPRESSION MOLDING. For ay 
ww production runs horter lengt} s 
8 
ompressiot olded CK | N 
} \ } oe 
I Avain wh tn shed 
ay , ’ 8 
has a through hol : 
nsidered Tolera i 
sections af asily h I ) 
If necessar©ry, loser tol 1 if po | > rnion 
ble. but a hic! —. ; }p--- 0.500 sae Concentricity 0004 FiR 
sie, Dut a night Ss MW I esi Tolerances 
, Angulor +or10 
Quantities from one to thousat ag 
" Dicimal dim. t 0.002 











of relatively complicated design. The 

Teflon 
powder. Until recently it was felt that 
the forced flow of the powder sheared 


method depends on the flow of 


the individual particles of Teflon, thus 


causing weak spots. This shearing 


when the 


750 F. 


take place 


is force flowed at 


on does not 


letion powder 


Hot forging consists Of taking a 
piece of Teflon of the same cub 
capacity as the finished part but other 


dissimilar, heating it to 
at 750 F. 


WIS totally 
and then trans 
rring it to a hot mold, which forges 
at d mate rial to the 
Any size piece can be hot forg 

ded the ne 
available A 


2.000 ps! is used 


final shape 
d pro 
$sary Rare tonnage 15S 
maximum pressure ol 
"Like the coining 


process, this is a two mold procedure 


one mold t 


form the pre-forged 
and one to ; 


TT ¢ 


t ICCe 
ing. Quantities 


ctually do the forg 
should range in the 


5,000 piece category, or the design be 
intricate enough to warrant the double 
mold price. In Fig. 4, the diaphragm 


s hot forged to firmly anchor the stud 


in the Teflon. Such parts can be com- 
paratively complex, and tolerances can 
held to 0.001 inch 


Hot forged pieces 
used at temperatures greater 


250 F Above 


not be 
than 
mperature, the 


should 


this te 


part will usually revert to its normal 
or original shap The change is 
ommonly called ‘ plastic memory” 
Stresses set up in the mater during 
the hot forging process are released 
when th pP is heated again. This 

ving starts at around 25 F and 


go. 


— 
r - 


Fig. 4—Hot forged diaphram. Hot forg- 
ing insures against porosity and gives this 
particular piece great resistance to wear 


and cracking caused by flexing. 


Fig. 5—Packing gasket originally com- 
pression molded from rod. Part is an ex- 
cellent example of piece that can be made 


from tubing on a screw machine. 


COMPOUND EXTRUSION. This 


technique, the newest and the most 
unusual method of fabricating Teflon 


produces material in film thicknesses 
Spaghet 
shapes with ex 


thin walls can be 


from 0.004 to 0.125 in 


tubing, tape and 
tremely extruded 


a rate faster than normal for Teflo 


Any extrusible shape can be made with 
) | 


a wall thickness of not greater than 
0.125 in. (Fig. 1) 

Teflon powder is tumble-mixed with 
25 percent. Naptha-Vistinex extrusio: 


aid to form a sticky powdery paste 


t when rubbed 


which smears into she« 


between the fingers. The paste is pre 


I 
formed under light hand pressure and 
is inserted into a cavity that has a 


nozzle at lower end. The preform 


shape depends on the finish d section 
Spaghetti tubing is extruded from a 
round preform and tape fron 
rectangular shape A ran push d 
throug th th top of th avity, fore 


the paste thr ugh 




















“Te! 
formed to the desired beading 


shape ‘ 


or tubing. The formed material passes 


through an oven at 500 F, driving off 
the Naptha Vistine xtrusion aid 
then enters a radiant heat oven at 
1.200 F from which the material 
rges sintc | i 1 ray ft 1S 
Co Ipoul 1 extrusion allow £ 
to be produced with walls as thin as 
04 lap i id L usually 
skived fro rg ld \ yirnad 
i ow produ ] \ Pas 
xtruded tap has fewer p oles 
ta} lolerar 5; on $ g at 
iding neid to ncn 
Th I l | oft tore ind 
Mpor | xtrusio i i S 1 
n ] OV y ol lew uses and ipp! 
itions [tor | ion Con | l a shat 5 
; r\ th c ; 1, rlway 
mcuit to cn ind W not 
) : | oO But Ow rorg 
if” al 1 extrudir g I if onomi 
il ] ins ol pro { thes art 
I 


FIG. 3—Automatic four cavity press table capable of produc- 
ing packing rings at the rate of 10 per minute. Automatic 
cables chocelll be ocd tad abadasticn of SA08 theca ak ada 























ROLL FORMING a jet engine exhaust cone by the Floturn process. Diameter of blank does not change as roller cold flows 
metal blank to shape of mandrel on lathe spindle. Flange can be left at open end of cone, by stopping roll carriage, or full 
cone can be produced. Materials that can be worked range from soft aluminum and copper to high strength stainless steels. 

















New Cold Forming Process 


Combination of roll forming and spinning produces parts 


CLAUS L. SPORCK onstant rate along the work so the the blank is considerably larger in d 


The Lodge & Shipley Company part is formed gradually along a heli ameter than that of the finished pi 
al path and the metal is folded against a 
COLD FORMING of symmetrical hollow Ess« ntially the Floturn process can revolving mandrel or chuck Only 
ones and cylinders from sin ple flat be likened to conventional metal spin moderate pressures are used, and th 
or preformed metal blanks with the ning processes—but there are some es blank seldom is thinned appreciably 
Floturn process involv the applica sential differences during the operation. Often a numb 
tion of sufficient pressure to cause th No metal is removed from. the of forming cycles, each with repeated 
metal to flow tightly against a hard blank as it is being formed. Instead passes of spinning tools, and anneals 
ned mandrel on which it is revolved the metal is squeez d ahead of the are needed to form even npl shapes 
Pressure 1s appl i with the rounded roll to clongate the part Furthermor spun parts | sually lack 
lige of a hardened and polish d W hether spinning 1s don lat uniformity, and product on rates g 


roller, 8-10 in. in dia, traversed at a illy, or with power in spinning lathes rally ar slower than ca i per 
I 

















Tolerence on wall 
thickness t 2002 in. 
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MICROSTRUCTURE of original material 
(top) and “flowed” metal (bottom) shows 
refinement of grain size of type 302 stainless. 
Tensile strength was doubled. 


Saves Time and Material 


difficult or impractical to make by deep drawing. 


















Forging weight ~ 400 /b 
Finished piece weight- 3016 
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Fiat 
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\=forging 
Conventional Method 


STAINLESS STEEL DUCT requires a 400 Ib forging to produce a 30 Ib finished part by conventional method. With 
Floturn, a 60 Ib blank produces the same part in less than 30 minutes, saving production time as well as material. 


ot distur! 1 1 
1aV 1 flang oO oO n th 
s of thi ( Th 
Of y stoy py n ) 
tion of the roll cart Y I 
priate point 
Reductions in wall thickr 
finished section can p I and 
nore even with some of the hard-to 
form metals. Son lificulty generally 
is experi nced when attempting to 
close the metal in too rap dly. For 
example, it seldom is practical to form 
one with an included angle less 
than 30 deg in one pass. When such 
forms must | lad t tter 
form th lank to an ltat 


shape or 


blonk-- = 


| 


a 
if 
tn proc 
shed 
1) fl ] 
ronal, 
t th +} » 
} ra rt 
a} a 
I 
eared tron 
' 1 . 
lanks mad 
(3) shay 
nit 1 fron 
ist Ys or 
} OI { 
. af U 


















“Drown cup 


Sequence of Operations of Flo-Turn Method 





Blonk weight — 60 /b 
Finished piece weight - 30 'b 


La 


’ 
’ 
’ 
: 
‘ 
’ 
) 
‘ 
‘ 
' 
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First flo-turn operation 


| I 
Ked 0 u 1 COP} 
la ks that l 
wing ibout n. for tl 
* | o 4 1n. to 
f l, brass 1p 
5 Py ’ 
by old-forming 
us signin 
ul | 
rked. | 
5 on tyt > 
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“Finished piece 








THICKNESS of side walls of simple, 
compound and stepped-cone cups de- 
pends on thickness of blank, wall angle 
(4 included angle of cone) and setting 
of roll relative to mandrel. Formulas 
are: T, = T sin a and T, = T sin 8. 
Dia of cup bottom D, is 0.5 in. mini- 
mum. Deep-drawn cylindrical cups can 
be reduced as follows: 








L=L,T, +T. 
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= a 
T : , 
= ~<— 
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(A) 


Conventional Method 


20% 





r ——— 


(B) Made by Flo-Turn Process 
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Cup Compound Cup 


Simple 








Depth of drawn cup 

Depth of rotled cup 
drig thickness of woll 
olied thickness of woll 





INNER EXHAUST CONE (A) was made by forming and welding 
stainless. Floturn process (B) makes a stronger part. Reduction in 
metal thickness, 72 percent. Wrapped and welded cone (C) is the 
blank for flanged part (D) with steps in bore. Conical blank was 
flanged at small end in press, then flow rolled to thin the wall. 






; _i 
i | 


(C) Blank (Wrapped ond Welded Cone) 











(0) Finished Cone 





BELL’S SOLAR BATTERY powering a small 
portable radio transmitter. With no moving 
parts, and nothing consumed or destroyed in the 
energy conversion process, theoretically, the 
battery should last indefinitely. This is not true 
of the Atomic battery, also made of a transistor, 
which deteriorates because of the bombardment 


of the radioactivity necessary for operation 


SUN’S ENERGY ECONOMICALLY HARNESSED 


ALTHOUGH THE SUN SUPPLIES OV 
thousand trillion (1.000.000.000.000 
000) Kilowatt hours of energy daily 


} n 


c Now. scientists 
Telephone Laboratories, usit 


ple looking ap] 


energy to us 


ol 


silicon, hav 
energy directly 
the transmission 
phone wires i 
mitter, and oth 
gether in s 
deliver pow 
fr SO watts p 
Bell claims 
with their Solar 
trasted with other photo 
never rated higher tha 
With improved t 


ncy can 


190 


little better, but the 
22 percent, a figur 
netal itself 


The pera ion of th silicon 

ry depends essentially on one { 
ture known as the p-n junction 
( Thes p-n junctions, built into g 
manium single crystals, are the basis 


The bat 


tery, and other silicon devices which 


impur ties 


for the junction transistor.) silicon wafer 


Bell has in mind, perform in ways ptic 


t 
that would be impossibl phorous which has 


t 
however, thes 


ror per 
Tie Dr 
unigqu pro} 


on the sul 


| stitutior 
crystallin materi 
junctions ar 


ntroduction of tra 


with germanium, 
that p-n 
ry pure silicon single cn result | 


rftorm many functions for photom: 





4 PHOTOMICROGRAPH showing the 
p-n barrier in a cooled ingot of silicon 
containing boron and phosphorus. 


Bell figures that with the success of 


the Solar battery, they can use it to 
day for 


standby power needed in 


charge batteries during the 
night, or th 
event of local power failure, thus sav 
ing much of the expense for motorized 
standby equipment. As for large scale 
power production, though, an indus 
trial size 30,000 kw plant would r 


quire about 60 acres 


COLOR TV 
GETS BIGGER 





THE ALLEN B. Dt 
rORIES just 


Mc INI 
d_ the 


LABORA 
announc develop 


nent of a 19-inch color television p! 


ture tube that wiil available for 


public use in a limited quantity late 
this year. Du Mont says that the price 
tor the complete 19-inch TV set will 
hb 


i 


e the same as the present 12-inch set 


($1,000-1,200), but that within two 
to three years the price should be down 
to $400 to $500 

Realizing that a color television re 
ceiver is worthless without color broad 
Du Mont announced at the 
Multi-Scanner, that 
permit the telecasting of 16 mm color 


This 


to originate 


cast same 


time a color will 


film will allow small stations 


color programs without 
color 


And 


known as 


buying the necessary expensive 


ameras and related eqaipment 
through a new technique 
olor of any 
d to add 


mad 


electron masking the 
particular scene may be var 
to its quality, thus, grass can be 
greener, ind roses redder 
Also. by this method, differences be 


allowed for. A 


kodachrome, for 


skies bluer 

; 
tween films can_ be 
duplicate example 
in original 


nasking thar 
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SCRAP METAL RESCUED 


ALL OF THI 
at the Glenn L 
turned into profit as a result of one of 


SCRAP 
Martin Co. is 


MITANIUM found 


their latest developments By resistance 
Spot welding a thick stack of these 
sheets submerged in liquid, a solid 
ingot of virgin metal is formed which 
least as 
1 he 


chined into aircraft hardware, 


is at strong as the parent 


metal ingot can then be ma 
or parts 
Because titanium costs up to $20 per 
pound, and sells as scrap for one dol 
lar a pound, the savings are obvious 

The Martin process 1s basically un 
changed from the normal method of 
resistance welding, but by adding a 
tank to the machine so that the two 
electrodes and the material to be 
welded meet in a liquid, its capacity is 
increased six-fold. Usually, when the 


metal was stacked more than an inch 


thick, it 


hot enough to warp. By 


would oxidize, and becom 
perform ng 
the welding cycle with the cooling ef 
fect of a liquid, the thickness was 
titanium, and 


Martin 


neers are looking forward to th 


increased to 6 in. for 
3 in. for stainless stecl 
when they will be able to produc 
ingots by this process using resistan 
scam welding in liquid 

Another application being consid 


in heavy bomber wings tha 


Rather 
than pay for a whole sheet of SPE 
’ 


rolled material that is later machis 


ered Is 


are made of thick rolled metal 


it great ost in tin and moncy 


EIGHTY-NINE SHEETS of titanium that 
have been resistance spot welded in solu 
tion to thick 
Martin also welds stainless steel in thick 


form a solid stack 6 in 


nesses up to 3 inches, 


yhect ol niun uuld | welded 
laminates roughly 
Thes« 


exact 


together to form step 
approaching the taper 1 quired 
can then be machined to the 


taper in much less tim Going tu 


ther, Martin sees the day when it will 
whole wings by 


skins will | 


then welded 


be possible to form 


this process The wing 


laminated and machined 


to the formers, spars, and major as 


and finally welded togeth 


semblies 


to form the whole wing 


In tool ring. built up tools 


cnyinec 


now machined from bar stock, can be 


fabricated resi spot weld 

ing of laminated varying 
| 

thicknesses 
Briefly, the 


deoxidized 


procedur this: th 


she at 
olution of 2 percent 

and 10 percent nitric ack A 40 
KVA thr phas wel nachin 
Mallory lectrodes 
Th ooling tank 
and 8 in. deep. TI 
into tl 


with 
in diameter 
24 m. square 


bottom electrode protrudes 


1 th toy | 
is submerged in the liquid 


bottom of the tank, anc 
trode 


To test the strength of th nat 


t was machined to a standard ASTM 


ensile 


sults ar ilong with those 
Tensile strength 


il 80.000 


4 STACK OIF 
welded in a tank filled with a liquid cool 
ant. In the 


sheet stainless steel being 


future turbine wheels and 


blades may be fabricated as one integra! 


unit by the resistance welding process 


191 











Magnesium in Jet Aircraft 


THE USE OF MAGNESIUM in jet alt 


raft has not progressed as far as was 








predicted five years ago. It was then 
said that after the pressure was off th 
production ror ombDat planes ther¢ 
would be a tremendous change over 
from aluminum to magnesiun That 
hang has yet to mad 
However uwccording to (¢ harles D 
La Hay ol McDonnell Aircratt 
Co p th p! tu Ss not as lack is 
— The prediction was recog Pea a ee alee ieee eee ee ee Oe 
zed ev th y desig iwineers : hime aemg . co 
is tantast o the progress that has 
I nad s still considerabl 
There are several basic reasons why 


the use of magnesium has not reached 





the predicted heights. There would not 
hav been sufficient magnesium t 
take car ol th demand had th 
change been made. Even now, with 


, ' , SO FAR MOST MAGNESIUM FORGINGS have weighed less than five pounds 
only a relatively small amount of mag 
Where minimum wall thicknesses are stronger than is necessary, magnesium 





rorgings 

sium being used, it not always can be used to advantage, due to the weight saved 

readily availabl Sheet stock can | 

p! ked up n son sizes, but casting 

i 1 forg ngs al ng ral w k ) i sna] il Am ) 

onger oO tn leliv y I tl hea | lies Ir \ oO ; | } ‘ oO 
iu nun I though Agnes 9 st dot wo O ‘ 1 f pla h c 
has a high ichinal lity 1¢X { ig is compared with o y { oO itural alumi I n M £ Sit 
hang tooling for magt . luminun Lubrication ¢ n } results in a oft st 
has no n easy. Many precautior and the dies has alway Oo painted with al 0 co 
nav ro in sSary SI cir n tt 1\ Ss } to to th ry tn 

xXer Ing ty AS I ing ompot 118 of ilt l tn Costwise th nag } 
1 as a fire hazard it. M sium spotwelds easily and _ least expensive form, and as such w 
Fo g h stiffs f } lo 9 stud " 
l ! « f pro o retain th oot! tions 

Ch juir X} In sh tal a Look { he ex i 
ups ror a | vely s ity using magnesiut oO f } it sheet pp 

aking the cost somewhat proh bitiv difficult assembly probl s arises—that cations where its stiff 
Also, the weight-strength ratio of ig of dissimilar metals. Galvan Y ontour added to the weig \ 
nesium to aluminum is not favorabl roston ts very active where magnes tar overcomes the h 
to magnesium in most insta , and a dissimilar metal may y ) nd expensive fa 

In Spit or tnes ind Cnc. tp} [ { ontact and vit yl plast tapes if 

feawheacks. the 6 veigi } satan eee | a a Magnesium ¢ astings 
ifforded by th l or f y! ha orrosion Ir I n S ‘ 
forced th t i t Corrosion from salt air and sea of all materials ha | ymew! 

tiga I] ay almost prohibits the use of mag behind the aircraft ind \ 


nesium on th xterior of Navy t Critical strength 





In magrnes sn t h { 
i Be ccmeainen re Bt PRESS CAPACITY FOR FORGING MAGNESIUM ALLOY 
ium s most xt Ss her at 
iny sh t t ” 
non-structural ind id ALLOY Pye - _ 
light gages with extrud 9 
loublers and stiffeners spotwelded to AM65S 750 Sq. I 1,700 Sq. I 0 Sq. Ih 
th m AMCSS 475 “a | 1,000 Sa * | 1 400 | 
Forming sl 9 th | 
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tn use Ol 


castings in many cases 
Where castings can be used, it has 


been found most profitable weight and 
stre ngthwise to use magne sium in place 
of aluminum. This is apparent as sta 
tistics of new designs show 80 percent 


of the castings are magnesium. 
Magnesium Forgings 


At present, the very limited use of 
magnesium forgings in jet aircraft is 
due mainly to the lower strength to 
weight ratio and lower modulus of 
elasticity in shear (Modulus of rigid- 
ity) as compared to aluminum. 

Larger presses are required in the 
forgings. 
Defective forgings cannot be restruck, 


production of magnesium 
as the resulting grain structure lowers 
the critical mechanical properties 
Trimming with dies is not practical 
and the magnesium forgings must be 


sawed to remove the flash and trim 


Forging magn 


sium is much slower 
than forging aluminum, and more 
pressure is required per area as com 
p red with aluminum. At present, 
p! ss capac res arc a limiting factor in 


the size of forgings that can be pro 
The chart, left, 


Ss capacity tor two mag- 


duced in magnesium 
shows the pr 
nesium alloys used in jet design. 
Says De La Haye, “If a new predic- 
tion were to be made as to the future 
use of magnesium, it would not yet 


be as optimistic as was the prediction 
made five years ago. But it would be 
one based on a wider knowledge of 
the mat rial il 1 ts us 


FUSED EDGE FIBER 
CUTS PRODUCT 
ASSEMBLY COSTS 


Two OF 





THE MAJOR TYPES of bonded 
fibrous structures are “wool felt,”’ in 
which the felted and interlocked wool 
" 


fibers act as the bonding medium, and 


bonded fabrics,” in which thermo- 


plastic synthetic fibers or chemical 


mpregnations serve as the bonding 
medium. The latest development by 
the American Felt Co. permits the 
bonding of parts in multiples of indi- 
vidual units rather than flat yardage 
form. Called “fused edge 
nprous products an be 
| 


cin apes 


" parts, these 
made in spe- 
and sizes with only partial 


areas ofl th structure bonded or 


mold d to shap 


Ihe starting fibrous structure in this 


ie 
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case must contain percentages of ther 
moplastic binder fibers, making it pos- 
sible to bond all portions of the struc- 
ture into a single member. The dies 
not only compress and mold, but cut 
out multiple of finished parts at the 
same time. The soft or unpressed sec- 
tions of the piece can be designed to 
retain any required porosity. 

The main idea behind the develop 
ment of the “fused edge” design was 
to produce d single item from many 
composite materials which will result 
in a finished product, thus reducing 
manufacturing costs at the final assem- 
bly. In the and 
round parts shown, they are escape 
air filter 


case of the square 


elements used in vacuum 


cleaners. They also serve as sound 
absorption pads by deadening the noise 
of the exhaust air 

The fused edge can be round, square 
yr irregular in shape, and is generally 
flat, but can be cupped or tapered 
Pressing the center or other areas gives 
added reinforcement 

some 


industrial items to date in 


clude filters dampening and cushion 


ing elements and battery separators 


First European Jet Car 


VisiIrors TO the recent International 
Motor Show in Turin, Italy, saw th 
shown in 


Made by the Fiat 


first gas turbine car to be 
Continental Europe 


at 22,000 rpm, giving the car a to 
speed of 155 miles per hour. Accore 
ing to Fiat, the car is strictly an xperi 
mental model, with no standard pro 
duction anticipated 

The 


the car, consists of a 


located in the rear of 


engine, 
two-stage 


cen 


trifugal compressor coupled to a two 





ADDITION OF SOME thermoplastic 
binder fibers to a wool felt fiber structure 
permits the bonding and molding to shape 
of parts like the filter units shown above. 





and a driving unit con 


sisting of single stag power turbir 


is through a single apet 


I 
ture in the lower front end of the car, 
with ducts leading to the engin The 
lriving unit as yet does not have a 
heat exchanger. Fuel consu nption is 
pres ntly twi that oO piston 

I 
ngin 
Io permit easy maintenance, the 


entir back 


overs th 


part ot the body which 
power plant, is removable 


Weight of the car is 2200 pounds 
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NOT A HYDROGEN BOMB EXPLOSION, but the 
start of a ‘“flashover’, that occurs in the traction motor 
of a diesel-electric locomotive. Because littl is known 


about these phenomena, and as a flashover can do enough 


AN UNCOATED TELEVISION PICTURI 
lowered into a vacuum metalizer designed by | 


TUBI 
J. Stokes 
The flashing current is set by the 
rheostat at the right, one button is pushed, and a timer au 


is 
Machine Company. 
tomatically controls all stages of the metallizing cycle. Set 


tings are adjustable to 10 second intervals over a 10 min 
ute cycle. Large or moderate scale production is possible 
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damage to put a locomotive out of service, General Elec- 
tric has been conducting investigations and photograph- 
“hose 


apart 


ing them with high-speed motion picture camera. 


shown here were taken 1/2500th of a second 





ONE OF THE MAMMOTH BEARINGS that will go into 


Made 
{8.0315 


Tube Reducing Corp's latest 18 in. tube reducer 
at SKF, the bearings have a 
O.D., are 17.2441 


3,200,000 pounds 


tapered bore, in 
in wide, and have 


The 


new $10} million project sponsored by 


a rated capacity ol 
be used in 
Navy Bureau 
of Aeronautics for the production of compression-formed 


giant machines will a 


the 


precision tubing with O.D.’s ranging from 9 to 17 inches 


1954 


UTC 




















4 MOCK-UP OF GE’S NEW AIRCRAFT GAS TURBINE being developed for helicopter applications is shown in front of the 


J47-17 jet engine used in the F-86D Sabre. The new engine is being designed primarily for helicopters, but with modifications 


can be adapted as a power plant for fixed-wing aircraft either as a turbo-prop or turbo-jet 


ELIMINATING THE CHANCE of human error in judging 
the degree of quietness, Airborne Accessories Corp. is now 
using an electronic “ear” to check the amount of noise in 
their right angle bevel gear units when run at rated speed. 
As noise level indicates gear condition, units are tested with- 
out lubrication so that the faintest noise can be picked up 







| 
Mi | Y ‘ | . 


EY az 


ANOTHER DEVICE operating on energy from the 
sun (see p. 190 this issue), is Consolidated Vultee’s 
solar furnace which is being used to test materials for 
passage through the thermal barrier. Said to be the 
largest ever built, the 120 in. dia polished aluminum 
mirror reflects the sun's rays to a focal point 5/16 in 
in dia., 34 in. from the mirror Under ideal sky 
conditions the temperature at this point is 8500 F, 


85 percent of the temperature of the sun's surface 
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NEWS BRIEFS 





EARLE BUCKINGHAM, well known au- 
thor and authority in the field of gear 
design and research, has just been ap- 
pointed Technical Director of Gear- 
tronics, the design, research and devel- 
of The Technical 
Inc. of West Concord, 


opment division 
Products Co . 
Massachusetts. 


ILLINOIS INSTITUTE OF TECHNOLOGY 
has made arrangements with nineteen 
Midwest 


students may get a liberal and engi 


liberal arts colleges so that 


neering education in five years. Under 
the new program, students completing 
liberal studies 


r to Illinois Te 


three years of may 


trans! h for two years 


ol enginecring education, and be 


awarded two bachelor degrees, one in 
arts and the other in engin 


the end of the 


ering at 
fifth year 
LATEST IN 


THEI HIGHWAY BUS DESIGN 


has all four wheels suspended on rub- 


r, and the front wheels independ- 
ntly sprung with no front axle. Made 
by the Flxible Co. with rubber springs 


from B. F. Goodrich, the spring con- 
sists of a metal shell and central shaft, 
with the space between shell and shaft 
filled with rubber bonded to the 
metals. Springing is done by the twist- 
ing, or “windup” of the rubber while 
the shaft or shell is held stationary, 
and the other is partly rotated by a 
torque arm. 


STAINLESS STEEL ALLOYS of improved 
high-temperature strength have been 
developed for the Navy by Cornell 
Aeronautical Lab., Inc. Trying to re- 
place the strategic alloys needed in jet 
aircraft, Cornell has uncovered three 
modified stainless steel alloys (basic- 
ally chromium-nickel with small addi- 
tions of titanium and boron) having 
twice the conventional strength at 1200 
to 1500 F. 


GENERAL ELEcrtRrIc has developed an 
automatic electrical system for high 
performance aircraft, which they claim 
will eliminate a minimum of at least 
ten pilot functions and require no 


manual switching. The idea behind it 
all is to reduce the time required by 
the pilot to get the plane in the air 
once he climbs into the cockpit. Major 
components of the automatic a-c sys 
tem are high efficiency alternators, 
static voltage regulators and generator 
control and protective panels. 


COMMERCIAI 


THE DrRecrory OF 
AND COLLEGE LABORATORIES, 
merly compiled and published by th: 
National Bureau of Standards, will be 
published in the future by the Ameri 
can Society for Testing Materials. Th 
Directory contains information con 
cerning the location of testing labora 
tories, together with the types of com 
modities and the of the 
investigations the laboratories are pre 
pared to undertake. 


for 


nature 


owne d 


DESCRIPTIONS OF 18 patents 
and held by the Atomic Energy Com- 
mission have been sent to the Patent 
Office for registry and listing in the 
official register. The Commission will 
grant non-exclusive, royalty free li 
cences on the listed patents. 





HUNDREDS OF USES of 


terials wer 


NEW ma 
suggested at the various 
conferences as many engineers, de- 
signers, researchers, and production 
men gathered at the Basic Materials 
Conference and Exposition held at 
International 


Chicago's Amphi- 


theatre last month Emphasis was 


also placed on the development of 
new products, with the discussions 
covering not only those materials 
that will add to the 


also materials that will h Ip to re 


sales value, but 
duce production costs. A session was 
devoted to advising companies how 
to set up a materials department 
covered a 
the 
latest developments in methods of 


The papers present d 


wide field ranging from 


fastening and joining, and corrosion 





problems, to forecasts of materials 
that industry will be using in ten 
years. Stressing the latter was a 
paper by Carson E. Hawk, Head 
of the development department of 
the Liquid Engine Division, Aero- 
jet-General Corporation. The title 
was, ‘Rockets and Guided Missiles 
How New Materials For 
Weapons Can Help Industry.” 
The papers presented were as 
follows: “Plastics . . . How, When 
and Where to Use Non-Metallic 
Materials” by Jesse H. Day, Society 
of Plastic Engineers Journal; ‘‘Ad- 


hesives & Adhesive Bonding of 
Metals & Plastics’ by George 
Epstein, North American Aviation, 
Inc.; “Carbon, Graphite . . . How, 
When, and Where to Use Non 


New Uses of Materials Stressed 


Metallic 
Ruhl, U 
Materials 


Materials” by Fremont F 
S. Graphite Co. ; “Rubbery 
How, When and 
Where to Use Non-Metallic Ma 
terials” by J. H. Faull, Jr., con 
sultant to Office of Naval Research; 
“New Metal Forming 
Forging, Stamping, Extruding”’ 
by J. Walter Gulliksen, Worcester 
Pressed Steel Co.; “How to Set Up 
and Operate a Materials Depart- 
ment” by Merritt A. Williamson, 
Burroughs Corp. ; ‘New Directions 
in Powder Metallurgy” by Henry 
H. Hausner, Sylvania Electric Prod 
ucts, Inc.; “Glass As An Engineer 
ing Material” by W. H. McKnight, 
Corning Glass Works: “New Cast 
ing Techniques” by L. M. Christen 
sen, Northrop Aircraft 


Proc esses 
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Fig. 1—Testing a fuel system component to determine 
pressure drop versus flow. Data must be converted from 
the laboratory test fluid to the actual service fluid. 
















Fluid Conversion Factors for 


Pressure Drop Calculations 


ROBERT B. RESEK is different from the actual fluid t the fi t actually 
. Cait Geienee Gein be used functionally in the component The following material d 
The Parker Appliance Company Fig. 1. Under another condition, pr onversion factors for three conditio 
viously determined pressure drop data straight smooth tubing with laminar 
IN DETERMINING the characteristics of | may be available from field tests, but flow raight smooth tubing with 
hydraulic and fluid system components, these data may be for a fluid other turbulent flo nd bends, fittings and 


data covering “pressure drop versus than that required or for the s 


flow” are often required. This pressure fluid at a different temperature. Th 
Straight Smooth Tubing 


lrop jetermination is generally run in fore it becomes necessary to co 
1 laboratory, using a special test fluid sults from those obtained with the fluid [he } lroy 


of known constant characteristics that used in the laboratory test, to thos 



























and in the absolute syst 





I length of tubing, feet 

| cross-sectional area, square feet 

P perimeter of cross-section, feet 

| the shear force at the wall per unit 


area, poundals per square foot 
Assum that this shear for in 


} > I y 


1 dimensionless umber 

density pound per cubi feet or 
grams per cubi entimeter 

absolute viscosit poundal seconds 
per square foot (or dyne seconds per 


square centimeter DOLeSs 
) mean velocit f fluid, feet per second 
or centimeters pe second 


Ihe use of the English or the metric 
will merely chan he factor K 
Th xponents of Eq (2) can be 


letermined by dimensional analysis in 


n so that 


Laminar Flow 


When the Reynolds number is less 


thar 000, the flow is in the laminar 














tokes 















































Fig. 2—ASTM standard viscosity 
—temperature chart for high range 
hydraulic oils. 


Fig. 3—ASTM standard viscosity— 
temperature chart for low range 
liquid fuels and test fluids. 


Fig. 4—Density as a function of 
temperature for flaids shown in 
Figs. 2 and 3. 

















range. The Reynolds number is equal 
to 
DVop 
pe 
where 
D = tube diameter 

For laminar flow the pressure drop is 
directly proportional to flow or 7 


equals 1. Hence, Eq (3) becomes 

7 Km wl (4) 
Che two factors in Eq (3) relating 

to the properties of the fluid used arc 


plying the kinematic viscosity in cent 
stokes by the density in grams per 
cubic centimeter. Values of kinematic 
viscosity for several typical fluids at 
various temperatures are given in Figs 
Fig. 4 gives the density of 
these fluids at various temperatures 


2 and 3 


Turbulent Flow 


When the Reynolds number reaches 
the 


changes from laminar to turbulent. It 


between 2,000 and 3,000 flow 


has been shown by empirical methods 





The equations given abov app! 


pressure drops through straight 
the caused 
th 

fluid 
fluid 


hange in magnit 


where losses are 


frictional resistance of 
thus depend on thi 
Other 


caused by the 


; 


losses in a syst 


direction of the 


} 


Bends, Fittings and Valves 


| 


tul 


»y 


walls 


viscosity 


tr 


le 


velocity resulting tron 


; 


enlargem nts or contractions oO 
passag cross-section or bends 
hanges in direction in tub 


valves or other components 


nttings 





y to 
































ing 
th 


ana 


ar 


Ss or 


th 


ind 








p and pw. Eq (4) shows that for lami- that in the turbulent range the pres In a thin sharp orifice the lo 
nar flow the shear force, and from sure drop varies as the 1.72 to 2.00 entirely caused by inertia for ind 
Eq (1) th ‘we drop, is inde power of the velocity, the lower value completely indep ndent of friction 
pendent of density, p, but directly being for very smooth walls and the forces such as the fluid viscosity. In a 
proportional to the absolute viscosity upper value for very rough walls. For fitting or valve, the frictional losses 

Phere fore, if AP, equals the pres a normally smooth tube, this exponent from the short length traveled through 
sure drop deters t jut is 1.75 Thus Eq (4) be omes the comport wt are generally sO mall 
the absolute viscosity of the test fluid compared to the losses from inertia 
and «tg equals the absolute viscosity . aaree 6 Sle % ffects, that viscosity is ignored. Thus 
of the actual fluid to be used, then the For different fluids in the turbulent the pressure drop in pounds per squar 
pressure drop using the actual service range, the pressure drop varies with foot is proportional to the density 
fluid is the density, p, to the 0.75 power and und the square of the velocity a 

with absolute viscosity, u, to the 0.25 y 
AP, —— A P, 5) power. Thus, if subscript 1 represents Af Ke-> . 
1 I t I 2q 

the test fluid and subscript 2 represent ae ee eee ey ee 

[he absolute viscosity, , is gener the service fluid, then the actual pres ~~ = wines | ser encend 
ally given in centipoises. Often kine sure drop in service is “ine 
matic viscosity, », is available rather The converted pressure drop 
than absolute viscosity. The absolut F ( | ) p ) P - a\s F 2 
viscosity can be determined by multi - ’ : p 

i —____— oO —— i 





ty,groms per cubic cent meter 


Dens 
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Fig. 1—Standard type ma- 
terials testing fixture de- 
signed for bending fatigue 
tests on 1,000 Ib universal 
machine. Fixture will 
handle wide range of speci- 
men size and material by 
varying arrangement of 
pivot arms and beams. 


Fatigue Testing Fixtures 


For Materials Testing and Simulated Service Testing 
Types .. . Design Information . . . Applications 


# R. BREI NI¢ H pl SSIOr | nd ne ana torsior; n 
Project Engineer, Sonntag Scientific Corporat illy designed to fit a particular I il 

Oo S th machit Ss full Capa ty to | | i 
} will handl s on all materials 

Frxtures for holding fat pue test specimens if d steels 

vided into two classes in accordat with the ty] test Beca Oo n I ialized nat t i 

fixtures for material testing and fixt for simulated s fo ulated serv testing I i 

service testing. The first class will handle tests for deter lesigned for application or adapted f 

mining the physical properties of materials, co parisor materials testing fixtur 

of welded and brazed nts, and th ff ( The flexibility of testing and tl 

surta onditio fatigue limit of the material. types of fixtures that can be used depend 

his ty} test dea nly with 1 on th sting ach that is available (s Fatig Testis 

n d with th ot n i il Its Mach iM thods Py dt Ey } | 

In contracts, fixtures for simulated serv testing at sed ruary and March, 1953) For exam] 

n tests that duplicate field or serv failures end cond uchines are single purpose units only usa for bendis 

tions so that design and manufacturing techniques ca fatigue tests. These will only handle cyl 


studi 1 


} i s A 

ties and a few tra 1 t | | perfo h 
often th liffer \ ful \ indard ] 
ful desigr Ir ta lard ty lo achieve tl ssary flexibil 
testing ma hi han i | y 

of different tests itl ynstruction and ipa ty of th 


Many fatigue testin; ’ : ' IT) P lered in the desigr 
with 


ror testing iterial (Ta t S101 xt 


fixtures 


Whi su h testing tf juires sor la oratory ! | | tino th ty yt fixtur to a standard - W) 
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Every machine has maximum and minimum force limits 
and maximum stroke or amplitude limits. These determine 
in general the type and size of fixture that can be used 
Of equal importance are the mechanical properties of the 
For example, plastics have a low 
modulus and usually a low stress while the ferrous material 
have a high modulus and stress. In between these are the 
various nonferrous metals. Thus, a fixture must have pro 
vision for giving a low force-high stroke condition for 
testing plastics and a low stroke-high force for the ferrous 
alloys, with intermediate steps for testing materials with 


material being tested 


properties between these two extremes. 

In addition to the necessity of having it fit both the 
material, the fixture must 
enough to resist damage and failure from vibrating forces 


machine and also be strong 
during the test, and it must be as light as possible, since 
its weight imposes an additional load on the machine 
Fig. 1 shows a material testing fixture designed for bend 
ing tests on a 1,000 lb universal machine. It incorporates 
many of the features noted above and will handle a wide 


range of materials. 
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Materials Testin ¢ Fixtures 





The specimen, A, is clamped to the fixture by the holding 
plates, N. Pivot arms QO and R are fastened to the vibrating 
platen, F, while pivot arms P and S are fastened to the 
fixed bed by means of blocks, D. Vibration of the platen 
exerts a reversing bending force on the test specimen 

Fixture stiffness is obtained by using deep-sectioned 
beams, O, and stiff pivot arms, P. O, R and S. The use of 
the long clamping bolts, E, increases the total bolt strain 
Oversize 
arms are 
clamped to eliminate clearance between the outer race and 


and prevents the nuts from loose ning in service 
anti-friction bearings used in the split-pivot 
the arm, and also so that they can be easily replaced when 
worn. For lightness, all structural arms are either mag 
nesium or aluminum. The clamping surfaces (bottom of 
plates, N, and top of webs connecting beams, O) are lined 
with hardened steel plates to reduce the wear and fretting 
is the specimen works under load. These liners can also 
be replaced when worn. 

To accommodate various materials and specimen lengths 
the component parts of the fixture can be rearranged. As 


shown, the shortest specimen and lever arm are being used 
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Specimen 


























































































Moteriai Aluminum 24ST Spring steel Cc. R. Steel Phos. bronze Copper 
Thickness 0.125 in 0.125 in 0.032 in. 0.032 in 0.125 in 0.082 in. 0.082 in 0.125 in. 0.125 in. 
Width 1.0 in 1.0 in 1.75 in. 1.75 in. 0.74 in 0.75 in 0.75 in 1.0 in 1.0 in. 
Stress £30,000 psi} t26,0CO psi | £135,000 psi | t109,000 psi | +54,000 psi | 55,000 psi | £50,000 psi | 30,000 psi | 22,500 psi 
Cycles to foilure | 139,000 246,000 16,200 64,000 289,000 152,000 248,000 15,000 110,000 
. . ' - + 
] 
, 
Specimen EO _ 
- + * 
ee 
Materiol Brass Leod (Su) Leod (TXxx) Lucite — Textolite Panelyte Plywood 
Thickness 0.094 0.146 0.149 0.127 0.25 0.26 0.243 0.255 
Width 1.0 in. 1.47 in. 1.47 in. 1.50 in 1.50 in 0.75 in 0.75 in 0.75 in. 
Stress - | 230,00 psi 11,750 psi t2,000 psi £3,100 psi +1,800 psi +5,600 psi +7,600 psi 15,160 psi 
Cycles to failure | 851,000 221,000 110,000 22,500 145,000 1,914,000 34,000 121,000 


























Fig. 2—Range of materials that can be tested on universal bending fixture shown in Fig. 1. 


can be tested without exceeding machine capacity in either required force or amplitude of motion. 


By ving pivot arms P and S out to the end | of bean pat O wear, such a 1 
} ger lev yr larg oup! ul obt By p ] 
ng the two hal S ipart or reversing th two i \ tn l { ) nxt 
onger specimen length if sed. Thus \ g th s th 2 T} S partic \ \ i ul 
O} ination of I rm and s{ I lengt! torsion fixtt N ng will stand Ip yscillat 
ract ly iny il i test 1 ind { ll iy with oad wi 0 5 ian th ret Oo 
h limits of for ind umplitud on ll o ler This action causes brinnelling with 
In Fig ire shown so of the diverse materials tha resultant ling 1 corrosion of the bearing. This car 
in be handled by this fixtur The wid ind length of € overco y using a factor of safety of 600 percent or 
} S} mens demonstrate how the mxtur was used to nor nowever la units th iring SiZ omes 
ybtain the required stress without exceeding the machin obj onabl The high capacity torsion fixt of Fig. 4 
limits. The higher modulus material specimens ar longer uses two methods to overcome this difficulty 
und usually narrower than the lower modulus ones. This A flexible pla 1, is used to transmit tl nachin 
illows higher stress without excessive a nplitud on th for trom th iting plat n, B, to the torsion arm, ¢ 
high modulus materials, while the short specimens give Chis plat nds through an arc as the arm oscillates. Th 
greater strain on the low modulus materials where lower hin sections of the plate redu he bending stresses below 
stresses are satisfactory th ndurar it so that the member does not fail 
These fixtures ar supplied with charts showing th during serv This feature reduces the required number 
ivailable strain range for various specimen shapes and of pivet bearing it least two 
widths, combined with the different fixture arrangements Pivo aring st used on the sha nd of th 
Aft | th stress rang has peen § le ted the fixture setting torsior i ( SO Sol oth I thod st us d 
d specim n dimensions al obtain d fro 1 thes charts O | \ I S le fr tting on common to ant 
A universal torsion fixture is shown in Fig. 3. The sp frictior ring these conditions. This is accom 
iS gripped in collets, which are available in various plished by t g th r shaft « aring continu 
liameters. Lever arn igth can also be varied. This allow ously by mear he gear motor, D, so that, although th 
greater strain for a given stroke but reduces the total for oscillating action is tf t, new shaft surfaces, rollers and 
As in the bending fixture, th t heavily built and th lubricants are constantly being presented to y the load 


Various shapes and sizes 








kk ss OF 


high fo 
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T his allows a 


The te 


Since there are 1 





bearing of normal rating to be used without 
reliability and with a considerable saving in siz 
sting of materials in tension compression requires 


limit 


devices 


rces to achieve stresses above the enduranc« 


rs or mechanical-advantage 


required for this type of test, the machine must supply the 
whole for lirectly or some device must | added to 
increase mach for This is in contrast to bending and 
' torsion tests which require levers to apply the necessary 
moment. Rather than penalize the bending and torsior 
tests by using an oversize machine that will supply th 
tension-compression for directly, a fixture with a mechan 
ical advantage, Fig. 5, is used to give the same result. This 
particular fixture increases the force capacity by two and 


uts the 
extra Ci 


stroke i 





Product 





spt cimens ar 


stroke in half, saving on the size and 


apacity in th machine itself. The reduction in 


s usually t, since tcnsion-con 


not importa 


rigid and have low deflection rates 


Engi 





Fig. 3—Universal torsion testing fixture. Collets, A, 
and lever arm, B, can be changed to handle various 
diameter specimens at various amplitudes of motion 


Fig. 4—Heavy duty torsion testing fixturc. Unique 
feature is gear motor, D, which rotates inner shaft of 
lever arm bearings. This prevents premature failure of 
anti-friction bearings which normally occurs under 
low-amplitudes oszillating loads. 


Fig. 5—Two-to-one multiplying fixture for 
compression fatigue testing. Specimen length can vary 
between 14 and 20 in. On a typical 10,000 Ib machine, 
this fixture makes available a force of 20,000 lb at a 
maximum amplitude of } inch. 


tension- 


Th tl has sev il n 
O lla y parts not su t ( ur 
aluminun Screws are I le as long as po Oo 
larg elastic deformation a1 j It 100s rt 
vibration No sliding | arings al used in t pi rf 
The lever, A pivots on crossed flexplat 5B 
rigid horizontally and vertically but off littl 
to rotation. The work plat ( nuded ym th 
post by flexplat 5 D For transmitted trom th 
ng platen, E, through flexplate, / i 
the work pla by fi xplat G 
Another important | ock 
that gulat n h \’ O I W A pia I} 
xerted on the th 1S yu | £ g, H 
at least qual o th n n 
fretting are to! prevented. On high freq \ 
this force must be well is . of th acl 
aistortion WwW 1] Oo if aus I ond Nat 0 
When testing rigid i 
unequal tightening of th lamy 
nent of the th Lads W : 
Stress that otter x } } } 
ure test fixture show! | 


bending stress 


holds th spe ' 7 wh st 





Fig. 6 testing 


ixture 


High-temperature tension-compression fatigue 
Adjustable top clamp permits accurate specimen align- 
ment. This prevents unwanted bending stresses in rigid speci- 
mens, always a problem in this type of test, and particularly so 


under high-temperature conditions 


Fig. 7—(A) Simulated service fatigue testing 
fixture used for determining the bending fa- 
tigue limit of a brazed loom part. Care must 
be taken to duplicate field service conditions. 
(B) Shows another brazed assembly being 
tested in same fixture. Well designed fixture 
parts can often be used in a variety of tests. 


Fig. 8—Special fixture for testing complex as- 
sembly in bending. This demonstrates general 
rule that stationary clamps should be heavy 
and rigid, while moving clamp should be as 
light as possible to reduce inertia forces. 


to obtain a clamping surtac perpendic ular to the axis of 


the extension bar. 


During set up, the system is approximately aligned with 


tightened and the top clamp, B 
and the 


the bottom clamp, A 
[he heater 
specimen brought to test temperature 
wedges, Cc, 


with the clamping surface ring, D 


loose unit is swung into position, 
The pairs of doubl 
are then adjusted so that they just make contact 
The top clamping 
screws, E, are tightened, locking the extension bar threads 
and securing the top clamp to the stationary platen, / 
This arrangement allows the top clamp to move freely 
during heating and then gives a firm aligned base for top 
clamping 

This fixture also prcloads thread-ended specimens to 
prevent rattling and harmonics during reversed stress tests 


The specimen screws into the hollow extension bars. Insid 
these bars are clamping rods, spring loaded through B | 
ville washers. When th 
clamping rods push against the specimen ends preloading 
The full pre 


used, and a higher 


end clamps are drawn out, thes¢ 


the threads ssure of the 


clamping bolts is 


lo king ror obtained than could 


possible using clamping nuts. Locknuts will prevent thread 


rattling but they do not preload the threads enough to 


prevent higher harmonic distortion 
} 


The fixtures shown in Figs. 1 through 6 have been 
the materials testing class and are usually designed 


The 


Service 


well known conditions following discussion cov 


simulated tests where conditions ar 


and the 


fixtures for 


often not known cause of failure determined 
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Simulated Service Testing Fixtures 


The details and requirements of this type test are deter 
mined by a specific problem; however, the general require- 
ments of the fixtures used are similar to those of the uni 
versal types. Since the applied force is a dynamic one, 
particular attention should be paid to the inertia forces. 

Inertia forces vary as the square of the frequency and 
as the first power of the amplitude of motion. The machine 
or fixture must be designed to compensate for these forces 
Or a correction factor used. Without these precautions, 
inertia forces can often exceed the applied force. This 
results in a force in the specimen that is both unknown 
and variable and leads to incorrect test results. 

In Fig. 7(A) is shown a fixture used for determining 
the best method of brazing or joining on a weaving loom 
The part shown is brazed at the point of flexure 
The service 


part 
conditions to be simulated were such that stand 
urd fixture 
end. Not 
ing. Fig. 7(B) shows another part also being tested for 
the | 


parts could be adopted for use on the oscillating 
the oversize bearings and the method of clamp 


st method of brazing. The same fixture is used. This 
is often possible when the basic fixture parts are designed 
for flexibility. 

A more complex setup is shown in Fig. 8. This arrange 
The fixture, 
method of applying the force, and size and amplitude of 


ment also tests various assembly methods 


motion of the force must be carefully selected to duplicate 
actual machine loading 

In many tests, the duplication of field conditions is not 
as simple as shown in Figs. 7 and 8, and preliminary 
experimental work is necessary before designing the fixture. 
For example, a test was run on a connecting rod wher 


Fig. 9—Special setup for testing turbine blades in 
flexure. This is typical of type of test where experi- 
mental static tests must be run “method 
of fatigue loading can be determined. Fixture is con- 
structed of standard and special parts. 
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field failures were occurring at a point about 20 percent of 
The 


designed to apply tension-compression 


the length from the bearing end initial fixture was 
This type of load 
ing caused failure to occur in the bearing, showing that 
service conditions had not been duplicated. Further analysis 
led to the fact that side inertia forces were causing bending 
fatigue failures. The fixture was redesigned to produce the 
proper bending forces and test failures similar to field 
then be run to determine 


failures resulted. Tests could 


the best method of strengthening the section to prevent 
failure. 
Similar problems ws encountered umbient ten 


blad t 


1 
symmetrical, the 


perature turbin« shown Since th 


blade is not xure was 


not obvious. The clamping 
mately determined by static deflection t und then modi 
fied when dynamic tests were run 


lard 


a special bearing arrang nt for testing 


shown a stat nxtur¢ 


In Fig. 10 is 


in torsion. Here too, field loadings are dupli ited t 


signing a strong 


mine weak points and aid in d 


While complicated assemblies may require expensiv 


I 
fixtures, most every-day problems of the type shown her 
can be solved by using adaptations of standard fixtures or 


units. At a lividual 


relatively low ost 
d ind ect i 


7 
simple sp cial 


part weaknesses can | termin without 
using or endangering th 


which they 


expensiy 
are used. In addition 
ated so that the weaknesses cat 


field failures occur Und 


to lay out and d 


Fig. 10—Test setup for simulating the torsional loading on a 
wheel spindle. 
anti-friction bearings. These arms are standard and can be used 
in constructing many special arrangements. Machine duplicates 
field loadings that aid in designing stronger assemblies. 


Note use of rigid pivot arms with oversize 
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INCOMING OR 
“STEPPING” MM COIL 
PULSE-LEAD 


Hh 
RELEASE 
FF INT. 
SPRINGS 
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OR “HOMING" 
PULSE-LEAD 





OFF-NORMAL 
SPRINGS 


How separate “homing” circuit is provided 
with one-coil operation 


Interrupter contact springs open coil circuit 
near the end of each armature operation— 
causing switch to step by self-interruption, or 
by “door buzzer” action 

Off-normal” contact springs close “homing 
circuit on first step of wipers off home position 
and remain closed until home position is again 
reached. Thus, after the first step, a “homing 
circuit is prepared, and the switch may be 
homed” by simply energizing this circuit 


small size 


**Switch shown actual 


oo size in illustration 
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ea 
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wes 


indirect 
drive design 
For faster stepping 
and longer life 


“s 
ye 
sw gavat® 


. < 
one-coil design (> ’ 
swt’ 
Cuts costs; separate 
erat? ° P ° 
icircuit for ‘‘homing’”’ 
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How to make a good product 


better...without increasing costs 


Design engineers everywhere are choosing Automatic Electric's 
Type 44 Miniature Stepping Switch to insure long service life— 
often reducing costs as they do so! In countless applications, this 
sturdy switch has operated for more than 200 million operations, 
The 


separate release coil—a saving passed on to the user 


with little or no adjustment one-coil design eliminates a 


And there are other reasons for such widespread approval: weight 
and space are saved; indirect drive design give smooth stepping and 
because there's no wiper “double loading” there's no “galloping”; the 


unique driving mechanism permits extremely high operating speeds 


Investigate Automatic Electric's Type 44 Switch for your control 
applications Here's the first compact, lightweight switch to provide 
10-, 20- or 30-point operations. Designed for any dc voltage up to 
110, or, with an associated rectifier, for 115 volts 60 cycle ac. For 
more details on this and other Automatic Electric stepping switches, 
Automatic Electric 
Sales Corporation, 1033 West Van Buren Street, Chicago 7, Illinois 
In Canada 


write for helpful engineering specifications to 


Automatic Electric Sales (Canada) Ltd., Toronto 


Offices in principal cities 


RELAYS SWITCHES 
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Strength of Cast Alloys at 1,200 F 


JOSEPH R. LANI 


Naval Research Laboratory 


However 


Mos! 
a casting is employed when the alloy is unmachinable, or 


ALLOYS are used in the forged condition 


when an intricate shape is required For high temperature 


service, the poor machinability of the alloy frequently 
decrees the use of a casting, such as vitallium castings for 
gas turbine blades 

Even where a forgeable alloy can be specified, if th 


shape of the part is intricate it might be more economical 


to avoid excessive machining by using a casting. Informa 


tion on mechanical properties of alloys in the rolled con 
data for the same 


The differ 


ence in microstructure between the cast and the forged con 


dition is commonly available. However, 
; 
| 


alloys in the cast condition, are quite limited 


es in mechanical properties 


dition results in large differ 
of Ships the Naval 


With th 


support of th 


and tested a group of alloys which 


Research Laboratory cast 


are in common use in the rolled condition. Since only a 


heat of each omposition is represented by thes 


sing! 


test data, further work is requir d to obtain j 
information 
The alloys sel 
in Table I 
these alloys are listed in Table II. Specimens 
x 


1} in 


cted, and their composit 
The room-temperature mechan 
in re machined from the 
200 deg. F 
would give 
Thes« 


ing subjected to the 


tested in stress-rupture at 1 


the rupture str which 


sses 
hours were determined 


Ill. By be 


ror 


1000 
Table 


ture ] 


16 hours before the load 


rupture spr 


Table I—Composition of Selected Cast Alloys 





Ni Cr WwW 


15-25 Mo 
13-19W 

18-8 Mo 
18-8 W 
15-25 Ti V 
18-5 Mn Cb 
18-5 Mn W 
18-5 Mn W Mo 
23-3 Mn 
18-5 Mn Mo 
15-25 Ti Al 
16-15 Mo Cu 
12 Cb 

12 Vv 

12 Mo 

Ni Mo 

18-8 W T 























Cb Mn S Other 


0 0O6N 


0.25 T 
0 T 
1.96 Ti, 0.42 Al, 0 
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ROOM AIR CONDITIONERS? 


HI-TEST 88 


CERTAINLY. ..WITH NEW ZF 


More design freedom— New Lustrex Hi-Test 88 helps you take 


fullest advantage of the moldability and flexibility found only in 


ylasticn MONSANTO 


Five times tougher and ten times greater elongationthan general 
purpose styrene. In addition, Lustrex Hi-Test 88 has excellent mold- ® 
R 


ability and surface gloss - 
SERVING INDUSTRY... WHICH SERVES MANKIND 


You get superior fini slus exceptional light stability. No painting, <= 
9 p sh | f 2 


> > . _ . ' 

very little finishing needed MONSANTO CHEMICAL COMPANY, Plastics BS 
Division, Room 2106, Springfield 2, Mass. is 

“One shot” moldability Handles and similar parts can be molded Please send me your new booklet of design ll 

right in, saving expensive assembly. Corners and sharp edges become ideas in Lustrex Hi-Test 88 ee 

the streamlined, saleable shapes preferred by the designer Name & Title 


Hundreds of applications! Monsanto’s intormative booklet on SS 
new uses for Lustrex Hi-Test 88 is yours for the asking. Just mail Address 


this coupon today! City. Zone. State 
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alloys of similar compositions in the 
comp led in Table IV 
in various conditions, 
The corresponds 


to the treatment which produce d the best properties Only 


wrought state are 
Data are available for these alloys 
annealed 


such as cold-worked, or 


values for each alloy listed in the table 
a single heat-treatment was given the cast alloys and it is 
possible that alternative treatments would result in im 
proved properties over those shown in Tables II and III 

The 


ditions under which it 


properties of a specimen are influenced by the con 


For the alloys shown, the 


is cast 


long direction of the specimens was parallel to the long 


direction of th A special group of specimens (of 


ngots 


Reference Book Sheet 


Ni-Mo alloy) was prepared, cut in a direction crosswis 
heat of the 
split, and cast half in sand and half in a m 


same alloy was 
tal mold. Th 


four groups of specimens, influenced by cooling rate and 


to the axis of the ingot. A 


by solidification direction, were then tested in str 
The results showed very little difference in th 
or the percent elongation at rupture only 
small amount of scatter that is usually obtain 
testing was detected 

These results were obtained through the 
Shahinian, Henry E. Frankel, Joseph Atwell, and W 


O Bake i 


Paul 
Ilias 


Work 


Table II—Room Temperature Tensile Properties of Cast Alloys 


(2.25” x 0.357” Specimens) 


As-Cast. 
| Heat-treated 
| Heat-treated, 
As-Cast 
Heat-treated 
As-Cast 
Heat-treated 
8W As-Cast 
Heat-treated 


tempered 


5-25TiV 
5MnCb 


Heat-treated 
As-Cast 
Heat-treated 
As-Cast 
Heat-treated 
As-Cast 
Heat-treated 
As-Cast. 
Heat-treated 
As-Cast 
Heat-treated 
Heat-treated 
As-Cast 
Heat-treated 


S5MnW 


5MnWMo 


3Mn 


5MnMo 


15-25TiAI 
16-15MoCu 


12Cb 
12V 
12Mo 
NiMo 


Heat-treated 
Heat-treated 
Heat-treated 
As-Cast 

Heat-treated 
As-Cast 

Heat-treated 


18-8WTi 








2 Percent Percent 


Y. S., psi Elong 


, 500 
000 
000 
300 
000 


500 
000 
200 
, 500 
,000 
000 
500 


500 
500 
800 
600 


300 
400 
,600 
500 
500 


000 
000 


300 
000 
000 
000 
000 
500 000 
000 000 
000 91.500 
300 99 .000 
000 94.000 
000 92.500 
000 98 
000 64.000 
100 62,600 


500 


000 110,000 
132,000 
116.000 
46 .800 63,300 
51,750 104 
44 000 75.200 
41,000 69 


700 





500 











Heat treated: 


2,100 F, \% hr., air cooled 


15-25Mo, 18-8W, 18-SMnCb, 18-SMnW, 18-SMnWMo: 2,100 F, 44 hr 
15-25TiAI; 1,800 F, 1 hr., 1,250 F to 1,400 F, 5 hr 


13-19W, 18-8Mo, 23-3Mn, 18-5MnMo, 16-15MoCu, 12Cb, 12V, 12) 


o, NiMo, 18-8WTi; 


, Water quenched 
, cooled to 1,200 F held 20 hr., air cooled 


15-25T:1V; 1,800 F 1 hr., oil quench; 1,325 F for 16 hr., air cooled. 
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that’s Z 





|...Welded steel tub 
NC COATED 


Armco Zincoair Tubing is used for the 
pump barrel of a garden sprayer. The 
air-compressing piston works against 


the smooth 


exterior 


ing 





welded steel tub- 


you avoided using 
our prod cts because vou couldn't 


? 


he rust protection ot a zinc coating 
obtain Armco Tubing 
/ NCGRIP. the steel coated on both sides 


rath of I 


in now made 


Zine va patented 


moiten 


| Zine coating doe en’} pe el or 
It 


lf 


Cla 


when severely formed or drawn 


lake 


the stee complete 


uy protection yo 


lar products lasting beauty 


EVEN WELD IS COATED 
cy flash on the ou 


side of 


ind anew Zim 


» weldir 
It ~ plane d away 


ipplied by a speci il metalizine 


Lincent? Tubir 


y of the booklet Armco Welded Stee 


of the booklet Fabricatior 





Tubing 


of Armco Welded 


The location of the welded and re- 
carel il 


process 
coated seam can be found only by 


inspection it’s that smooth! 


WORKS LIKE COLD-ROLLED TUBING 
Because of the high ductility of the 
base and the remarkable adherence of 
ork Armco 
Zinccrip Tubing to practically the same 
Moreover 


is supplied in many special shapes 


steel 


tt} 
you can cold-w 


zine coating, 


extent as cold rolled tubing 


For further information 
Zinccrip Tubing fill in and m 
pon. If y 


\¢é Ice d 
make a 


I incoaled 


interested i 


cold rolle d 


ou are 


Tt steel. ju 


tubin y 


note ol 


ARMCO STEEL 
CORPORATION 


3714 Curtis Street, Middletown 
Ohio © Export: The Armco 
International Corporation 





interior of the tube; the 
is exposed to spray chemicals. 





50-foot television tower made of 
Armco Zinccrie Tubing. When 
erected, this self-supporting mast is 
rigid enough to permit a technician 
to climb to the top to complete 





installation. 
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Table I111—Creep-Rupture Properties of Cast Alloys at 1,200 F 


Rupture Strength, ps Ru 


Condition 100 hr 1,000 hr 100 h 


25Mo 
19W 


18-8M¢ 
18-8W 
15-25TiV 
18-SMnCb 
18-SMnW 


18-SMnWMo 


23-3Mn 
18-SMnMo 
15-25TiAl 
16-15MoCu 
12Cb 


18-8WTi 


* Extr 


15-25Mo 
13-19W 


18-8Mo 


18-8W 
15-25TiV 


18-SMnCb 
18-SMnW 
18-SMnWM 
23-3Mn 
18-S5MnM¢ 
15-25TiAl 
16-15MoCu 


12Cb 





n Allegheny Ludlum 


As-Cast 
As-Cast 
Heat-treated 
As-Cast 
As-Cast 
Heat-treated 
As-Cast 
As-Cast 
As-Cast 
As-Cast 
As-Cast. . 
Heat-treated 
As-Cast 
As-Cast 
Heat-treated 
As-Cast 
Heat-treated 
As-Cast 
Heat-treated 
As-Cast 
As-Cast 





apolated Values 





35 
37 
40 
36 
16 
47 
51 
49 
48 
46 
46 
48 
41 
19 
21 
18 
21 
20 
23 
46 
42 


000 30 
500 32 
000 
000 
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000 


OUU 
000 
000 000 
000 500 
000 006 
000 000 
000 000 
000 
000 
000 


000 
SOU 
700 500 
000 


500 
000 


, 500 
, 000 


VUt 
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000 
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000 





000* 
000* 
000" 


000* 


000* 





Table I[V—Mechanical Properties of Forged Alloys 


Hot-cold worked 

Sol.-treated, or 
Hot-cold worked 

Hot-cold worked 


Hot-cold worked 
Heat-treated 


Hot-cold worked 
Hot-worked 
Hot-worked 
Heat 
Heat 
Heat 


Annealed 


treated 
treated 


treated 


Not kn 


Tensile 
Strength (psi 


000 
750 to 


750 


162 
114 
155 
138,750 to 
154,000 
122,900 
144 , 500 to 
150.900 
157,750 
153,750 
150 
142,000 
101 
102.000 


500 


500 


135,000 to 
139 
92.000 to 
120,000 


200 
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Sluggish Chemicals 


ge 


Keep Moving Along 


Heavy, easy clogging products such as tar pitch and amonium 


nitrate will solidify or crystallize in process lines if they are not 
a minimum temperature. A new approach to this 
yroblem is Unitrace, an integrally extruded, steam-traced aluminum 
pipe. It is the result of joint engineering efforts by Alcoa and 
Hercules Powder Co. to find a new means of applying heat to 
product piping 


mt at 
} LODO 





In contrast to normal methods of heating lines by using an 

rnal steam jacket or steam tube to apply the necessary heat, 

W pipe is extrud 1 a single unit from 38-F aluminum alloy 

The new product is slightly oval in cross section because of the 

haped steam passage adjacent to the product line. The 

ze now available in this new type of process line has th dimen 
ions of 2-11 schedul 10 pipe 


In its original application, the new piping is said to have resulted 

the following savings over conventional 2 in. steam jacketed 
lines: 38 c a foot saved on material; 5 c a foot saved on insulation; 
ind 30 percent reduction in labor costs 


CRESCENT-SHAPED SECTION at bottom is the 
steam line in this new type ot product piping It 1s 
extruded as a single unit and conforms to standard 


| 2 in. Schedule 40 pipe dimensions. The unit is 

Greatly improv 1 heat transfer properties over normal steam amendable to 2} in. pre-formed, regular pipe insulation 
ing techn ques have | n noted. The expense of steam jacketing 

d its installation is eliminated 


Pre-formed insulation will fit the new pipe. In the case of the 
n. pipe, the new product is designed so that insulation for 24 in 
Pl 2 


tandard pipe will form naturally. When insulation is used, a 
iller size can used than with the older steam-jacketed piping 
But | of improved efficiency, thermal insulation will b 
irticularly where set juantities of 
0 t icing purposes 
new lf readily to shop fabrication of 
goths. I for 1 easily using conduit tools 
{lamin { | a Bla f ’ F 
4 POSSIBLE METHOD of joining sections. Steam lin 
bee lded shut; welding fittings installed. Tubing 


ries steam across joint for easier periodic removal 

















rHREE WAYS OF PUTTING SECTIONS TOGETHER: (Left) Welded joint, eliminatir use f ftueeis (Right) Again 


welded joint, but with steam passage shut and jumper installed across joint 
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NEW EXCITER SYSTEM will look like this when installed at lowa Power & Light 
Co. One of the doors leads to a compartment housing the inductor generator. The 


other leads to the selenium rectifier bank. Generator was installed in 1938 


Exciter Eliminates 


Maintenance Chores 
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STATIC CONTROL components within right hand dotted line are identical to static 
components used with rotating amplifier voltage regulation. The magnetic amplifiers 


within dotted area on left replace rotating amplifiers in a voltage control system 
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Plastic Handles Acids, Oils, Fuels Up To 450 F 


A new | ot | lastic hose and pip 
vhich is 1 to hemically inert, 
ght weight and resistant to elevated 

low temperatures is in production 

i pilot-plant s. Designed pri 

ly with the aviation industry and 
1¢ guided le program in mind, 
oth « vhich 1 orrosive fuels and 

112 iwents noth arly appli 
tion of the hos 1S xp t d to be 
10se hydraulic systems requiring non 
yrrodit onduit 

Additional uses we ndicated by a 

ling research organization in the 

ul field, whose survey showed 
the trend toward higher operating 
ratu n the process industries 
ndit ge to creat a need for pipe 
ng n characteristics 

l | th these findings, two 

ition of th polytetrafluoro 

} or Teflon’ resins were modi- 

d to favor known outstanding prop 
rtics and to minimize those which, 
| to now, hav pl sent d real ob 

les to its use in hose and pip 


I 

A seamless extruded tub rein 
1 with a braided jacket of stain 
Resistoflex 


500 hos coupled with 
| 


tess st | wir compris 


high strength steel fittings becomes 
R-3800 ho issemblies, designed sp 
fically for high temperature aircraft 
ind jet engine servic 

Aluminum fittings a1 provid d 
where light weight is th primary ol 

tive. Elbow fittings, both aluminum 
ind steel, are being perfected to satisfy 
lifficult installation requirements 


| will be us 1 wh re it is 
necessitated by the 
highly reactive fluids 
The higher temperatures and more 
fluids encountered in the air- 
raft and guided missile applications 


stainle ss st 


mor 


corrostivy or 


Orrosive 


for which the new hose and pipe were 
] 


designed, required new testing pro 
. 


cedures and standards. The various 
standard pressure, vibration, fluid im 
mersion, and circulation tests were used 
but instead of the 158 F test tempera- 


ures heretofore required, temperatures 
of 400 F and 450 F were used 
Burst pressure tests normally ar 


run at room temperature on brand new 


hose assemblies. R-3800 hose assem- 
bly pressure ratings were assigned on 
the basis of burst tests performed at 
i50 F. In the same manner, the vibra 


tion test, in which hose assemblies arc 


vibrated at 2,000 cycles per min to 


in amplitude of } in., was run with 





FROM JETS AND GUIDED MISSLES to hydraulic systems and processing lines is 
likely to be the career of this new line of “Teflon”-lined hose fittings and laminated 
pipe. The hose is available in a range of seven sizes, from } in. 
be ordered in 1, 14, 2, 3, and 4 in. dia. 


oil at 450 F flowing through the lines 
[The standard fuel 
158 F was revised to a test at 450 I 


with the 


immersion test at 
immersion occurring in a 
pressurized container. 

An exceptionally severe low 
perature test was instituted 


I 
semblies have formerly been assigned 
ratings oft 65 | 


tem 
Hose as 


on the basis 
soaked at 
hr and bent 
mandrel of specified 
After this treatment the 
ussemblies are permitted to warm up 
to room temperature and then given a 
proof pressure test. R-3800 hose assem 
blies were soaked at —110 F, bent to 
the specified diameter and, while still 
at this extreme low temperature, proof 
pressure tested with both fuel and oil 

According to the manufacturer, this 

st represents probably the severest 
test of the seal at the fitting attachment 
that can be devised, especially since 
the samples tested had a long istory 
of exposure to 450 F both inside and 
outside the hose assembly. 

In attempts to destroy the R-3800 
hose assemblies so as to find their ulti 
mate capabilities, some extreme “tor 
ture’ tests were devised. One of these 
was a thermal shock test in which hose 
assemblies were soaked at —110 F; 
while still at this extremely low tem 


of a test in which they are 
that temperature for 
around a test 


diameter 





J 
. 
“ 
4 
} through 1 in. Pipe can 
perature, high pressure oil at 450 F 
was suddenly introduced into the lines 
No hose assemblies failed in any of 
the tests conducted 
Fluoroflex-T” laminated pipe is a 
companion product to R-500 hose. An 
internal layer of one of the new Teflon 
formulations is intimately combined 
with a high-strength reinforcement of 
Tefion coated glass fabric W her« 
necessary, and warranted costwise, an 
outer seal of the same plastic can also 
be applied 
The resultant pipe is lightweight, 
rugged and non-frangible, and can be 
readily cut and fitted on the job with 
the aid of a portable heated flaring 
tool. As accessories, and to make pos 
sible the installation of a complete 
piping system, a line of corrosion- 
proof pipe fittings has been de 
veloped, including elbows, reducers 
ind adapte rs 
At present, the new hose is availabl 
in a range of seven sizes from } in 
through 1 in. Three additional hos _" 
sizes will soon be added to the lin 


The laminated pipe is available in 1 
Ply 
14, 2 


2, 3, and 4 in. dia 


of the new Teflon-and-glass fiber pt d 
uct can be produced where requir 
nts are larg ough to warrant it 

R Corp., B , N. J 
CONTINUED ON PAGE 2k 
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CLAS 


THAT CLAIMS LEADERSHIP 


# 


fe\ 4 


a 
0 


~@ . ait sD hy 


-tiese CARK avle-branemiecion rive Uni 


Have you a new product on the drawing board, or an idea of your engineers and Clark engineers working 
old one that needs a “‘face-lifting’”’ . . . any industrial, together, drawing on a matchless pool of combined 
agricultural, heavy duty highway or off-highway unit? operating and power-transmission experience, makes 

. Equip it for leadership with a Clark Drive Unit very good sense. It has been done by several “Class” 


designed specially for the job to be done . . . This simple manufacturers—and it always works! 


LG ni it’s GOOD BUSINESS TO DO BUSINESS WITH 
BUCHANAN, MICHIGAN. 
Other Plants: BENTON HARBOR « BATTLE CREEK and JACKSON, MICHIGAN 


_—_——— PRODUCTS OF CLARK . TRANSMISSIONS @ AXLE HOUSINGS e« 
TRACTOR UNITS @ FORK TRUCKS and TOWING TRACTORS © ROSS CARRIERS « 


POWRWORKER HAND TRUCKS @ POWER SHOVELS © ELECTRIC STEEL CASTINGS 
@ GEARS ond FORGINGS © FRONT ond REAR AXLES for TRUCKS ond BUSES 
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Clamps Plastic Pipe and Fittings Together 


A new molded plastic clamp effects 
a tight, permanent seal when sections 
of flexible plastic pipe are connected by 
means of insert couplings, tees, ells 
and adapters. It is sli ped over the 
pipe ends and tightened to force them 
down onto the serrations incorporated 
in insert fittings to create a positively 
leakproof connection 

The new clamp is molded in two sep- 
arate threaded sections. Butted against 
a shoulder at the base of the female 
threads in one half is a synthetic 
gasket with a V-shaped groove. When 
the other half of the clamp is screwed 
down onto this gasket it is forced 
against the pipe. Consequently a full 
360 deg pressure is exerted on the 
pipe to make it grip the insert fittings 
tightly. It is reported that connections 
made in this way are literally stronger 
than the pipe itself 

This new clamp makes possible the 
installation of completely plastic pipe 
lines. Prior to its development, a steel 
clamp was used for insert connections. 
Like all Carlon pipe, this plastic 
clamp is impervious to rot, rust, and 
electrolytic corrosion and can be used 
in most adverse conditions. When the 











unit is positioned, the specially com The clamp is produced in sizes for reused when pipe installations are 

pounded gasket is completely enclosed 3}, 1, 14, 2, 3, 4 and 6 in. plastic pipe changed or dismantled 

and therefore protected from fluids, It is tightened easily by means of a Caten Products Cort 
J J zvion ’ ch rp., 


ozone and other deteriorating forces strap wrench and can be removed and 10225 Meech Ave., Cleveland 5, Obio 





Encasing Toroids Aids Mounting 


A new encasement assembly which simplifies the mount- 
ing problems associated with toroidally shaped inductors 
has been developed. An injection molded, high impact 
strength plastic cup is us 1 in combination with an appro 


priate disk and machi 


e screw for containing the toroid 
This screw is also used for attaching the assembly to th 
hassis 

In addition to minimizing mounting difficulties, it is 
said that encasing toroids in this manner insulates, protects 
ind improves the appearance of the encased units. This 
mounting system is inherently adaptable to the stacking of 
numerous units for convenience and miniaturization pur- 
oses. This is accomplished readily because the individual 
uses are designed to interlock when placed on top of each 
other. Subassembly of the stacked units as well as attaching 
this assembly to the chassis is accomplished in the same 
manner as used for the single unit. As many units as 


t 





lesired can be stacked in this manner. 
No increase in cost over the encased toroids is expected 
y the manufacturer in furnishing this type of cased unit 1 1374 Mobile Cr.. St. Lonis 10. M 


CONTINUED ON PAGE 218 
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ifaclikiclig mehaalls 
Idler Roll 


Development 


The all steel, jig welded frame of this troughing idler insures 
roll alignment and facilitates belt training. Each idler roll is 
equipped with two Fafnir Plyo-Seal Bearings 


Things began to happen when Transall Designers 
asked Fafnir Engineers to join them in solving a 
troublesome conveyor problem. By pooling their 
experience, the answer was found quickly and 
simply ... an improved idler roll with advant: ges 
beyond anything available. 

Right from the start, the problem was simpl‘fied 
by centering development around Fafnir Plya-Seal 
Ball Bearings. Factory lubricated and sealed for 
operation between 60°F. and +-200°F, Fafnir 
Plya-Seal Bearings never need relubrication. The 
seals are unaffected by moisture and many other 
contaminants. 

Extra insurance against abnormally severe con- 
ditions was provided by chrome plating the bearing 
inner ring to prevent corrosion and abrasion at the 


HEAVY DUTY 
STEEL ROLL SHELL 


ROLL HEAD 


INNER 
RESILIENT SEAL 


FAFNIR PLYA-SEAL 
BALL BEARING 


OUTER 
RESILIENT SEAL 


SHAFT 


BEARING 
RETAINING RING 


MOUNTING RING 


Fafnir-equipped Transall Conveyor, for Mine Run Coal. In 
daily operation since December 1949 2600 bearings 
eM le ee 


point of seal. . 
mentary, resilient bearing closures. 


and by the addition of supple- 


It's another example of the Fafnir “attitude and 
aptitude” ... a way of looking at bearing problems 
from the designer's viewpoint and the ability to 
supply the right bearing for the need. If you have 
a bearing problem, why let it drag. Bring it to 
Fafnir like most people do. Maybe your trouble 
can be fixed fast. The Fafnir Bearing Company, 
New Britain, Conn, 


FAFNIR 
BALL BEARINGS 


MOST COMPLETE 
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Replaces Hand Splicing of Wire Rope 


A new wire rope pressing system is reported to eliminate 
system, it is said that a 
worker can make as many as 20 or 30 splices in an hour, as 
ympared to 6 or conventional splices per hour for a 
skilled worker using hand methods 

[he new pressing system employs an aluminum alloy 
lamp or sleeve that is squeezed around the wire rope in a 
The device is used as a 
iechanical method of splicing eyes, with or without thim- 
This ‘“‘splice” is reported 
the breaking strength of the wire 


hand splicing. Using the new 


special 300 ton hydraulic press 


les, in the ends of wire rope 


to give 100 percent ol 
rop itself 
There is also a saving in the length of wire rope needed 
About 85 percent of the rope length 
essary for a hand splice is saved 
in the new system consists of a 
piece of metal tubing that looks like a heavy bracelet, oval 
n cross section, with a place for the two ends of the wire 
cable to be clamped together. The sleeve material 
is a special corrosion resistant aluminum alloy that combines 
great strength with cold flowing ability under pressure at 
room t¢ mp« rature 


to make the splice 
that would be nec 


sleeve 


The clamp or 


ror 
Ope 


the wire rope is first measured, cut and 
the clamp. Then the clamp is crimped or 
squeezed around the wire 

A pressed joint is formed without damage to the indi- 
The clamp metal is reported to actually flow 
nto the space between the wires in the strands and between 


[he clamp becomes a part of the 


To mak a splice 


nserted in 
idual wires 


the strands themselves 


is water tight, unlike hand splices, where there 


Th splic 
ure always openings between the wires. Submerged in salt 


v 





mechanical splice than they are by an ordinary tucked splice. 

The new splicing method can be used with a full range 
of wire rope diameters—up to and including 2 in 

Special 300 ton capacity, motor-operated hydraulic presses 
are being leased to apply this new type of terminal to wire 
rope up to and including 3 in. dia. With this unique press, 
any type of wire rope with any type of center, including 
fiber, can be squeezed with 100 percent efficiency. A com- 
plete set of dies for different rope diameters goes with 
each press made in Sweden and the dies and 
special hydraulic presses are also of Swedish origin. Jones 
and Laughlin Steel Corp. are distributors in this country. 


Clamps are 








water, spliced wire rope is subjected to corroding and rust- 
ng forces. Those forces are more easily resisted by this Jones & Laughlin Steel Corp., 3 Gateway Center, Pittsburgh 30, Pa. 
on . 
Three Larger Roller Chain 
Re lait ockets both single and double hub 
ww available in an expanded line of stock sizes 
4 in. pitch, 13 pitch, and 2 in. pitch chain 
) No. 120, Type B” (single hub) sprockets are 
tocked in n sizes from 13 to 26 teeth with a maximum 
ng of 75 hy No. 120 Type C” (double hub) driven 
sprockets are stocked in five sizes from 35 to 80 teeth 
The ‘No. 140 Type B” sprockets are stocked in ten sizes 
om 12 to th with a maximum rating of 95 hp. “No. 


four sizes from 35 to 70 teeth 


No. 160 Type B” sprockets are available in eleven 


tock sizes from 11 to 26 teeth with a maximum rating of 
5 hp Th No. 160 Type ¢ lriven sprockets are made 
three stock sizes from 35 to 60 teeth 
All the stock S} rockets in the new sizes up to 26 t eth 
0.40 carbon steel and can be flame hardened 
Only five bushing sizes are required to fit the newly 
xpanded line. They are being stocked by distributors in 
{ bore sizes fitting shafts from 1,5, to 34 in. dia in the 
No. 120 sizes, from 1%, to 4 in. dia in the No. 140 
ind from 1,*% to i; n. dia in the No. 160 sizes 
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Precision Tubing Cuts Costs Here 
=What Can it do for You? 





T’S POSSIBLE to save money for your company and make a better 
| product at the same time when you use precision tubing. Specif- 
ically, Republic ELECTRUNITE Tubing. 

Autoline Supply Company of Chicago does it this way. The tubing 
they use for sleeving brake cylinders has to have a smooth sur- 
face. No pit marks. No scratches. The tolerance on a 1” cylinder 
is three and a half thousandths. If the tubing isn’t smooth, it means 
an expensive honing operation. 

By using Republic ELECTRUNITE Tubing, this operation is elimi- 
nated. So is tubing scrapped because of imperfect surface finish. 
Cylinders perform the way they should. Costs are kept down. 


Does this give you an idea for using ELECTRUNITE Tubing in 
your products to cut material costs, speed production, or turn out 
better parts? Our engineers will be glad to help you take advan- 
tage of this precision tubing in either carbon or stainless steel 
analyses. Write to: 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
222 E. 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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both indicat 


hese instru ts are 


Lighter Contact Meter-Relay Easier to Shockproof 


gether through torque from the lock 























issembly, 


hairspring 




























ng meters and relays so they are being ing coil Spring mounting kicks them and magnet, weighs only 8 oz « 
tested for compliance with portions of | apart when current in the locking coil pared with 4} oz for that of a standard 
MIL-R-5757-B covering relays and is interrupted ontact meter-relay. Shock-proofing is 
MIL-M-10304 for meters. To meet The tiny contacts are platinum vade easier by this featur ind th 
these requir nts, they must stand a ridium and it is reported that they w magnet is still stro ugn to 
50 g shock and vibration of 10-55 cps will make and break up to 15 million 1 0.20 microamper I] 
n. amplitude. They are offered in times before wearing out. They ar volt instruments. Moven ire so 
n. and 34 in. model normally used at 5-25 dc milliamperes all that slave relays can mounted 
Che standard contact meter-relay 75-125 volts, although samples hav: the cas¢ 
1)’ Arsonval instrument made in all th operated successfully at currents up to Contacts can be made to close with 
ally a-c and d-c voltage and current 300 milliamperes ncreasing current (high ,. 4 
nges. They have a pair of built-in The new contact meter-relays easing current (low | O wn 
ontacts, one carried on the indicating D'Arsonval movements also, but ar (double), and th Mpo ts 
pointer and the other mounted on a ide with the magnet as the core in ilso be made fixed 1 
parately pivoted pointer which is ad stead of with the conventional hors« ‘ F 
justable over the entire scale arc. At shoe of “Alnico’’ surrounding the coil P.O.B i“ » I O} 
the lightest touch the contacts snap to Th complete movement, coil, pointer 
. . “ . . 
Sub-Miniature Tantalum Foil Capacitors 
A sub-miniature tantalum electrolytic capacitor has now 
en developed which is finding application in both civilian 
ind military communications equipment. The new devic 
is 8/16-in. long and 3/16-in. dia 
According to th inufacturer, the new unit should 
prove particularly useful in transistor circuits and other 
uses requiring compactness These tantalum capacitors 
over an Operating range from 55 85 C. They have 
1 lower leakage current than other electrolytic types. Stand- 
urd capacitance tolerance is 20 percent 
Power-factor characteristics are said to be excellent even 
it lowest rated operating temperature. The manufacturer 
states that wound foil-type construction results in excellent 
frequency characteristics 
Thirty-five new sub-miniature units are available, rang 
ing il apacity from 0.01 to 8.0 mfd and from 3 to 150 
Ww VD n hoth polar zed and non polarized types Cor Du ( j s 
CONTINUED ON PAGI 




















You can design light weight, longer life. 
products by including N-A-X HIGH-TENSILE 


It is 50% stronger than mild steel 
It is considerably more resistant to corrosion 
It has greater paint adhesion with less ur 
It has high fatigue life 


It Fas greater 


aercoat corrosion, 
W1tn great toughness 
resistance tl abrasion o1 


It is readily and easily welded by any 
It polishes to a high lustre at minimun 


And with all these physical advantages over mild 


it can be cold formed as readily into the most difficult iped 
stamping 


On steer 


Sound like something for you? Ask for full facts and think 
N-A-X HIGH-TENSILE when you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division + 


Ecorse, Detroit 29, Michigan 
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A muniature 
I] 


Wi ope rate on direct 
now available for industrial 
which works on th 


proportion il to 


possible the virtually infinit 
hae 
Che 


pl sh 


performance of the sinusoidal 


d by a com! 
l-field-distribution techniques 


he transition fro 


out abrupt steps in output 


produced simultaneously 
ndependent wipers spa 


. ; ] pn 


pers Can D¢ sca iSO Sf 


Iwo models of th 


Therefore, 


ine-cosine potentiometer which 
current has been developed and is 
use. It is a resistance device, 
principle that the wiper voltage is 


cosine 
it will opt rate on either 


booster 


smallest packaged 
h will perform the sine- 


usures 1 3/32 in. in diameter by 11/16 


an be operated at 
ocities without producing phase 


control, navigation 


solv rs, which also p riorn the since 
an give out only a-c voltages 
ilternating or direct current without | 

g amplifiers 

Th new unit 1s la 1 to be the 
potentiometer ever prod d whic 
osine function at high impedance levels and without loss 
yf solution. | 

h 1 weighs only 1 oz. It 

xtr ly high sh 
1 rtions o 1 odulations. B 
size and great a racy, it is now being 
omputer syst {1 for gunfir 
nd oth ito t ) oO 

Th new potentior t f orporates 
irbon film resista f 
ise during the { several years 
lepositing the carbon film 


th 
which has been proved in 
A unique method of 
on the resistance element makes 
resolution of this unit as well 
xtremely low noise-level performance 
function is 
ition of mechanical-shaping and poten- 
applied to the carbon film. 
zero to finite slopes is achieved with- 
Both sine and cosine outputs 
by means of two electrically 
d 90 deg apart. If two sine and 
two cosine outputs are desired, four electrically independent 
d 90 deg apart 
new potentiometer are being pro- 
odel is equipped with double ball 


A Miniature Potentiometer That Works On D-c 


unlike 


magnetic 
function but 


or compensat- 


} 


ause of its small 
ised in electronic 


non-inductive 


accom- 























earings and h flange-type servo mounting. Two or 

nore potentio: rs can ganged in factory-assembled 

units without loss o hanical or electrical accuracy 

Ganged units h ( klash since they have a common 

ha which may { | ided Shaft extensions limited to o id ly. With the 
A modification of the standard model is equipped with model having a sl bear ng is restricted to two 
sleeve bearing and may hav ther a bushing or flang¢ sections, which are factory ass led and phased 

type mounting. Shaft-locking bushings, knob flats and 

screwdriver slots are available as well Computer Instruments C 1964 L 1A Br 34, N. Y 

A NEW TESTER for spotting defective A NEW LOCK NUT with free spinning A NEW COMPOUND OF “BUNA N” 

insulation, grounds, or shorts gives a_ characteristics is said to be able to ride s said to have outstanding resistance 

buzzer and light signal without ar over corrosion products deposited on (300 to 325 deg F), good oil resist 

burning plated surfaces. The tester has _ threads and bolts and screws, thus less ance properties and very low compres 

retracting test prods with pistol grips, ning galling and seizure problems sion set at elevated temperature. It is 

test leads anchored with bayonet con normally experienced in high tempera also flexible as slow as i0 deg I 

nectors for easy replacement if cut, ture applications. They are reported to Other high physical properties in lude 

on-off switch pilot light ind pointer withstand temperatures up to 1600 deg tensile strength of 2500 ps ion ga- 

knob for selecting any one of six test I Sizes: 10-32 NF-3 through #-24 tion of 350 percent, und durometer of 

ing voltages between 500 and 2500 v NF-3. They meet government specifi- 70 points, making it ideal for seals in 

ac. Operates from a 115 v, 60 cycle cation MIL-S-5059 and specification transmissions, power steering and 

outlet and weighs less than 6 Ib AN-126. Write to: Nutt-Shel Co other similar ty} yf applications 

Slaughter Co., Piqua 4, Ohio Inc., 811 Airway, Glendale, Calif. Goshen Rubber Co., Inc., Goshen, Ind 
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a 
A AW RUBBER-BRONZE BUSHED 
aj pe FLEXIBLE COUPLINGS 


The experience of hundreds of Ajax users 
























throughout industry has been responsible for the 
statement—"“ Maintenance Zero”. Ajax combines 
long life, graphited bronze bearings and 
steel studs with rubber cushioned resiliency. 
Every direct-connected machine 
deserves the protection of Ajax 


Flexible Couplings. Bearings, armatures 


and other expensive working parts 
| are safeguarded by Ajax positive resilient 
| drive. Down-time of machines and even 


entire departments is prevented. 


Write for new Catalog. 


a ete 
AJAX FLEXIBLE COUPLING CO. 


Representatives in Principal Cities 


WESTFIELD, N. Y. 





“ENC. 
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Pressure Monitor Gives Calibrated Readings 











\ new pressure monitor that is reported to give accurate, 
ulibrated readings of any dymamic pressure can be used 
with any two or four arm strain gage transducer and 
standard oscilloscope. It is specifically designed, however, 
to take advantage of the unusual accuracy, frequency 
sponse and resolution claimed for the Norwood Controls 
Model EP pressure pickup 
If the sensitivity of the trafsducer being used is known j 
n terms of microvolts per volt per psi, the pressure monitor 
alibration system can be utilized to indicate pressures in 
psi without recourse to any other calibration procedure 
Che type of calibration circuit used allows static as well 4 
rapidly fluctuating pressures to be measured accurately 
The calibration circuit provides a reference pip at any 
oint throughout the range of the instrument and com 
s for non-linearities in all subsequent circuitry 
pulse can be generated at any time without returning 
zero pre sure on the pickup A second position ol the 
Dration rcuit switch generates a zero pressure pulse to 
licate drift or the presence of static pressure 
[he monitor may be set to read in percent of full scale 
transducer output or directly in pounds per square inch. 
Either procedure may be used but percentage readings 
ould always be used with other transducers 
Th nstrument contains a plug in, two-stage amplif r 
rt} self-contained d-c bridge power supply eliminates 
power frequency interference The amplification is 100 
with high degenerative feedback—flat from 1 to 25,000 
percent, usal le from 0.3 to 50,000 cps 
Effective shock mounting is said to be capable of 
9 rophonics down to a negligible level ~ , : 2 Ma 
> >. 
Floats of Rigid Cellular Rubber 
[hese floats of rigid cellular rubber 
were first d veloped for carburetors 
using aircraft fuels. They are now 
gaining acceptance for various new 
applications, and the manutacturer 
states that the chief reason for this is 
the material’s permanent buoyancy, 
which derives from its rigid structure 
of myriad non-interconnecting cells 
rather than a hollow form 
Density of the rigid cellular rubber 
ranges from 5 to 20 lb per cu ft with 7 
compressiv¢ strength from 30 to 300 
psi, depending upon density. Buoy- 
ancy may be altered by varying density 
The material compound d for carbu i. 
etor floats gains but a few milligrams 
under conditions of 30 psi for 72 hr 
when immersed in SR-6 test fluid (5 
percent benzene, 15 percent xylene, 20 
percent toluene, and 60 percent diiso 
utyle ne ) 
The Sponge Rut r Products ¢ 
5 n, « n 
CONTINUED ON PAGI 























STAINLESS 


Cteel 


High quality stainless sheet 
and strip steel for the product 
you make today and the 


product you plan for tomorrow 


G 


McLouty Stee. Corporation 
DETROIT, MICHIGAN 


irers of Stainless and (Cart 














interval Timers 



















Re-Cycling Timers 





MOST COMPLETE LINE OF INDUSTRIAL 


TIMERS for 
automation 


Running Time Meters 


‘Wie maniitart 
¥ 


4 broad cla 
TIME DELAY TIMERS + RE-CYCLING TIMERS 


a Hae ! "INTERVAL TIMERS + RUNNING TIME METERS 
perforn ecif f ' Whatever your timina- Our larae stock f 17 basic types from wi i 
ha 
f at 
v or 
y nm t y 
a I j 
t } rece prome ’ 


INDUSTRIAL TIMER CORPORATION 


131 OGDEN STREET, NEWARK 4, N. J. 
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Double-row radial ball bearings 
11.375" x 16.000" x 1.062 





Pattern for precision...and profit 


Make it standard procedure to 
contact Kaydon for special bearings 








Ultra-precise, light weight bearings that perform to excep- 
; , ei Details of thin section bearings 
tionally high standards, yet require minimum space, are 
navs shown above — 
KAYDON's specialty. Today, KAYDON offers you unmatched ex- 16.000 195 
perience in the design of special, thin-section and /or high- 188 : 
precision bearings. Then, too, KAYDON has specially developed 4 
, me ; 003 j4 003 ky 
production facilities to build these bearings ...economically 4 4) 
. on either a custom or volume basis. oo3.|{T i 003 
PER SIDE 
Follow the lead of many prominent manufacturers—make 
it standard practice to consult KAYDON of Muskegon on bear- 95 500 
12 
ing problems. You'll find it pays in termg of time, money 625 
and the performance of your product. 125 











KAYDON Types of Standard and Special Bearings 
Spherical Roller ¢ Taper Roller Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller Thrust ¢ Bi Angular Bearings 
T HE ENGINEFERIN G co RP. 


MUSKEGCONeMICHIGCAN 








RECIS TON > AN D ROLLER BEARINGS 
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CAA Approves Silicone Rubber-Fiberglass Connector 


A new silicone rubber-fiberglass duct connector has been 
granted CAA approval as an acceptable replacement for 
metal bellows in aircraft supercharger inlet ducts 

The new flexible connector withstands compression, 
expansion and misalignment, and at the same time offers 


improved resistance to high pressures and to operating 
temperatures from 100 to 700 F and higher. Because 


of its greater flexibility under all conditions, the silicone- 
fiberglass connector successfully withstands the effects of 
vibration and torque motions which in many instances 
are said to have caused premature failure of metal bellows. 

Fabricated from material designated by the maker as 
ArcoSil’’, the new duct connector offers considerable sav- 
ing in weight, 1S comparatively low in cost and due to its 
exceptional flexibility can be easily installed. Standard 
hose clamps are satisfactory for most installations 

To successfully establish acceptability under CAA require- 
ments for a fireproot and fire-resistant part for use in the 
aircraft engine application, the new connector was subjected 
to severe fire tests. In the test set-up, torch heat of 2,000 F 
was applied to the connector’s external surface for a period 
of 15 min. In one phase of the test, an internal pressure 
of 13 psi with an air flow of 21 lb per min at 250 F simu- 
lated operating conditions. In the static phase of tests there 
was no airflow through the connector. At the end of the 
15 min period, the test coupling was subjected to severe frrowhead Rubber ¢ >340 Carry St. Lone B , 





flexing, and internal pressure increased to 40 psi with no 
leakage or failure of the part 

Inspection of the ducting following the test indicated 
some damage to the outer layers of the ArcoSil coupling, 
but inner layers were still intact and flexible. The CAA 
approved the part as fireproof, fire resistant and acceptable 
for the application in the fire zones of the airplane 





Self-Aligning Mill Bearing 


The extra-heavy construction required in roller bearings 
o be used in the type of industrial equipment found in 
steel rolling mills, mines and foundries and the more 
smoothly operating refinements of the self-aligning design 
are reported to have been incorporated in a new line of 

mill bearings While the new components have heavy 
sections, especially rugged bases and caps and large studs, 
dowels and mating surfaces, their bearing design permits 
them to adjust immediately in all directions 

Full load-carrying capacity is said to be assured, even 
when minor shaft deflections and normal inaccuracies of 
mounting occur. This feature is inherent in the design, 
no auxiliary parts such as shims and aligning rings are 
needed. This reduces maintenance and simplifies stocking 
of parts. If changeovers should require disassembly, no 
adjustment is needed. The bearing adjusts automatically 
for immediate service when placed in the housing 

The split housing that features the new mill bearing 
facilitates installation, making it virtually foolproof and 
requiring only standard tools. Rolls can be changed without 
altering base settings. Hewever, slotted bolt holes in the 
base make adjustment easy. Ready inspection of the com 





ons : 
plete bearing is possible by simply removing the bearing 


cap 

Spiral steel seals provide effective retention of either oil These new mill bearings are made in a selection of 
or grease lubricants. Housing seal fully protects all moving —odels for use with a variety of shaft sizes rat ging ft 
surfaces, which are centrally lubricated from a common 47 ,, = dhameas 
reservoir. Pillow blocks are designed for equipment involv a a 
ing individual or centralized lubricating systems Link-Belt ( 307 No. Michigan Ave., Chicago 1. Ill 
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For safety, convenience and economy 
use FLEXON METAL HOSE on 
iobs like these... — 


for wiring ... 
FLEXON MACHINE TOOL CONDUIT 


Consisting of a rugged flexible metal hose liner 
with a durable polyvinyl cover, FLEXON Machine 
Tool Conduit meets the severest requirements for 
the wiring of all types of machines. It is liquid-tight 

.. extremely flexible . .. unaffected by vibration . .. 
and has a smooth bore that prevents abrasion. Sizes, 
%” through 2", 1.D., cut lengths or mill lengths to 
225 ft. May be used with standard rigid conduit 
connectors. Write for bulletin. 


for coolants... 
FLEXON Stag-7at COOLANT HOSE 


Stay-Put Coolant Hose is specially designed in- 
terlocked hose that maintains any adjusted position for 
conducting coolants to work in process. It 1s leakproof 
and easily adjustable by light hand pressure. Five 
standard diameters, “%" through %"; nine standard 
lengths 6” through 36". Available with choice of fittings. 
Write for bulletin. 


for ducting ... 
FLEXON Vaterlocked 
FLEXIBLE METAL HOSE 


Rex Tube RT-G is a fully interlocked flexible 
metal tubing particularly suited for exhaust or 
blower ducting. Widely used for carrying off grind- 
ing and buffer dust, and in similar applications. 
Sizes, 42" through 8", I.D., cut or mill lengths. 
May be welded to pipe thread fittings or special 
fittings or may be used with standard hose clamps. 
Write for data sheet. 


IN ANY SERVICE where flexibility must be combined with the rugged durability of 
metal, specify FLEXON Metal Hose. For hydraulic lines, air lines or any fluid conducting 
line that is subject to motion, vibration, misalignment or expansion and contraction, 
there is a FLEXON hose type to meet the need. FLEXON hose is available in diameters 
from *" through 24” and for pressures from vacuum to 18,000 psi (burst). Write for 
a copy of Catalog No. 130 which gives specifications for alltypes of FLEXON Metal Hose 


Flexonic CHICAGO METAL HOSE DIVISION 


1351 $. THIRD AVENUE - MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 
in Canada: Flexonics Corporation of Canada, Lid., Brampton, Ontario 
Flexible meto!l hose Expansion joints AN 
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Corperetion thet Metallic 


iW waa 
fee ever 52 yeers. bellows 


Aircroft components 
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Two nev st voltage dividers have maximum inputs 
000 and 100 spectively, and input tumpedan 

f 10 ou ; 

Th volta dividers ar reported to make available a 

w type of high-impedan d-c kilovoltmeter. Several 

iqu iturres ar ted, including unusual portability, 
olat tivity, a very short time constant, and a wid 
on of voltage rang The new dividers are desig 
ited “No. 2006" and "“N 107 

Chis new voltmeter is the d-c vacuum tube type with 
nput impedances of over 10'* ohms and two voltage ranges 
I model illustrated, linear scales of 0-2 and 0-8 v are 


rovided ; by plugging a 10:1 ratio voltage divider over the 


high terminal ) and 80 v rz added 


Th ew dividers add ran 5 oO 100, 890, 2,000, and 
8.090 volts. A second model of th Electrometer’’ can 
measure up to 100 v, using the same accessories sup 
plied by the maker with the 2,000 v max. input unit 

l'ypical applications for the new equipment are in meas 
uring voltages or ithode ray tubes levision pictur 
tubes, X-ray and radiation components and equipment, 
leakage of high-voltage insulators, and testing the voltag 
breakdown of cables 

26a ¢ 1 ( la) 





pecializ d Litz cables for high voltage applications in 
the 20 to 400 kc region are being wound on dielectric 
ores of rope-like construction formed from a variety of 








plastic films. Diameter limitations of th production equip 
ment are }-in. core dia min, 2-in. core dia max 
Typical cables produced have included copper conductors 
of 33 and 38 gag laid on the core with a spiral of three 
turns per foot ilthough these specifications can be varied 
fairly widely. A ximum of 125 multi-conductor strands 
in be applied 
Conductors of nylon-enamel insulated wire can be made 
ndividually continuous to extremely rigid specification 
guirem nts 
Polyethylen My! or other plastic core materials ar 
used, depending upots quirements Of cost, operating tem- 
peratur fungus 1 sta ind other service factors 
S. R ( 2581 Spring St., Rea Z < Ca 
A NEW, RAPID DISCONNECT POWER ber for both strength and resiliency BERYLLIUM-COPPER springs and rings 
PLUG and receptacle for use on any Spring-actuated snap covers close when are available with localized s lver con 
mobile, portable or stationary prime not in use and also have a locking ar- tact deposits, bonded tog ther by a 
power source has two 200-amp con- rangement. Silver plated copper alloy method said to preserve all the spring 
tacts for No. 0 cable with 110 to 44v contacts may be removed for soldering, metal’s properties Elimination of over 
service. The cable entry is watertight inspection, or r¢ placement. Cannon all electroplating is reported to lessen 
sealed with a screw tightened clamp Electric Co., 3209 Humboldt St., Los _ stiffening Instrument Sy ilties Co 
and the shell is steel and synthetic rub- Angeles 31, Calif Inc., 232 Bergen, Little Falls, N. J 
CONTINUED ON PAGE 230 
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brass gate valves 






















sus 


No. 410, by 


100-Pound 


| " CRANE 


2 * NEW SHAPE... 
NEW STRENGTH 











for 3 All-Time CRANE favorites 


Here are valves that didn’t have to be changed . . . because each has 
long been the best in its class. But Crane found ways of improvement 
to give you an even better buy for your brass valve dollars. 


For example—here is greater strength, greater rigidity, made pos- 
sible by the new cylindrical upper body ... the same basic shape as 
high-pressure steel valves. Here, too, is an improved stuffing box that 
screws into the bonnet—also better stem support to assure truer 
alignment and minimize wear on the packing. 

, re And not to be overlooked is their clean, modern appearance—a 

150 S very desirable advantage for all of your “‘exposed’’ installations. 

SOO WOG 4 Sizes 4 to 3 in. Ask your Crane Representative all about this im- 
‘ proved brass valve line next time he calls. 


CRANZ just off the press... 
new four-page folder with 
complete facts including sizes, 
prices and dimensions. Send 


for yours today. Ask for Brass 
Valve Folder AD1944. 





NE 
«a 
. pe | 
No. 437, 
150-Pound 














THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON "y 


CRANE VALVES R. turiety 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois BUYER 


Branches and Wholesalers Serving All Industrial Areas 


for 









VALVES - FITTINGS - PIPE - PLUMBING - HEATING 
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Tight Seal Even at Low Pressures 


Packing 


nave 


rings mad ol 


Teflon 


been which are 


announced said 


to make possible the design of smaller 
and lighter units by reducing the pack 
ing gland length and diameter. A pro 
duction-line item, these rings ar¢ 
lieved to be than 


present Teflon packing rings, and can 


more cconom al 


be installed in existing units 
hemically 


They are 
suitable for usc 
150 to 550 F 


and 
in tempe ratures Irom 
They 
which it ts clain 

The 1 


t 


aterial is said to be so great that even 


1 
iow pre ssures cx 


inert 


have a_ natural 


slipperiness 
d reduces friction 

silience of the new packing 
rt a flattening action 
forcing the cone-shaped segments to 
wall and in 
ward against the shaft with sufhcient 


ar outward against the 


a seal, yet creat 


least possil | If 
t 


pressure to maintain 


ing the ction Less 
pressure is needed to cause flexing than 


; required for deformatior 


3715 Santa Fe Ave., Angeles 58, Calif 





Molded-To-Shape Glass Fiber Insulation 


Glass insulation being 
gular sur 
faces and shapes and is available ready 
to apply to parts and components as a 
normal part of assembly 


The se new 


fiber 
molded to fit regular and irre 


insulation parts can be 
molded in any size up to 8 x 10 tn., 
in densities varying from 
cu ft, and thicknesses varying 
§ in. up, depending on density 

ness and rigidity increas 


> to 10 Ib per 
trom 
Firm- 
with density 
Upper temperature limit is 350 F 
Gustin-Bacon also furnishes die-cut 
glass fiber insulation (with or without 
facing material attached) as well as a 
snap-on type of pipe insulation. This 
molded pipe insulation is 


now available in a variety of pipe sizes 


onc prec 


ranging from to nch 





CUSTOM MOLDED SILICONE RUBBER 


PARTS are now available from Stillman 
Rubber Co., 5811 Marilyn Ave., Cul- 
Calif. They are being mad 
to commercial and government spec in 
ations by transfer 


ver ( ity, 


injection ind con 


these 
new parts include compound formula 
tion, mold-making and full respons: 
bility from blueprint to finished part 
Stillman bonds rubber-to-metal to tol 


pression molding. Services on 


rances as close as 5 microfinish 


A MIXTURE OF pulverized aluminum 
in a plastic base is said to make pos 
sible metallizing surfaces without heat 
Used for tanks, piping 
Emjay Maintenance Engineers, 327 


Union Ave., Rutherford, N. ] 


coils, ducts, 


CONTINUED ON PAGE 232 
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GUIDEROL seanine 


| 


| 


used in pilot model Oilgear Motor 
SHOWS NO WEAR AFTER 4000 HOUR TEST 


The Oilgear Company, Milwaukee, 


Wisconsin, a regular McGill bearing 
user, has been testing a pilot model 
of a new 60 HP Axial Type Hydraulic 
Motor equipped with Guiderol Bear- 
ings for over a year. After 4000 hours 
of full load operation, the Guiderol 
Bearing used on the pilot end of the 
motor 
spected. It was still in perfect condi- 
tion showing no internal wear. 


shaft was removed and in- 


This new line of lighter and faster 


operating axial piston units take ad- 


BEARING SELECTIO 


A new 140-page Bearing Selection 
Guide, complete with 30 pages of 
) vital engineering data, 
’ released by the McGill Manufac- 
turing Co. Ask for Catalog No. 52. 


Product Engineering June, 1954 


vantage of the Guiderol bearing’s as- 
sured freedom from skewing and ex- 
tra load capacity in reduced radial 
bearing space. 


Mr. Ernst Wiedmann, Oilgear Chief 
Engineer, is enthusiastic about the per- 
formance of the Guiderol Bearings. He 
says: “They are the best full-type 
roller bearings for our hydraulic 
pumps and motors.” As a result he is 
changing old specifications for this 
type of bearing to Guiderol and in- 
cluding Guiderol Bearings on all new 
developments. 


WARREN-QUIMBY 
ADOPTS GR BEARINGS 
FOR MAXIMUM 
RADIAL LOADS 


Warren Steam Pump 
Company has adopted 
Guiderol Bearings at 
five points of maximum 
radial load in this War- 
ren - Quimby Vertical 
Screw Pump. The 
Guiderol Bearings have 
more load carrying 
capacity in the limited 
space available and 
enable vertical mount 
ing of the pump with- 
out roller skewing or 
locking. 


KEARNEY & TRECKER FINDS 
LIFE FACTOR INCREASED 
IN TABLE FEED APPLICATION 


The life factor of the shaft bearing on 
the table feed screw of Kearney & 
Trecker Milling Machines has been 
increased by the simple process of 
changing to Guiderol Bearings. These 
bearings increased capacity, perform- 
ance and bearing life 


N GUIDE 


has been 


Ms G | L L ae Precision Bearings 


McGILL MANUFACTURING COMPANY, 
201 N. Lafayette Street, 


INC. 
Valparaiso, Indiana 
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variations of 
valves suitable 


T hre¢ 


basi 


The new va 
A direct 
positive action 

Bodies are 
stain! ss 









tion 


steel 
nate d and higt 









Tiny Solenoid Valve 


A new four-way solenoid valve is believed to be the 
smallest (only 4; in. high) of its type ever marketed 
These valves are leakproof, suitable for air, hydraulic 
oils and other common media and will operate in any 
position. One of these units can control one double-acting 


cylinder or two single acting 


closed, or combination 


Pressures range from 0 to 150 psi; orifice diameters from 
7/04 to i in This new omponent Is available for all 
Ommon a-c and d-c voltages. They have a maximum power 


onsumption of 10 


ylinders. Some 176 standard 
capacities metcring and types make these 


for numerous applications 
oftered 
normally open and 


types ar normally 


open, normally 


normally closed 
construc 
sign is said to assure 


Ives are pa kless and frictionless in 
acting springloaded de 
1 bubble-tight shut t all p 
and Dubble-tight shut-off at all ports 
made of die-cast zin internal 


The NEMA Class coil ts 


ily resistant to 


parts are 


varnish impreg 


moistur 


| | 
sO! i U W total 












































































































Iwo new ignetic disk brakes for fractional horse power 
motors are be ig ; One of th is designed to meet 
the new NEMA frat standards in the 1/20 hp to 1/3 hp 
range. It is 5 in. in diameter, less than 34 in. long and has 
a torque range of from | lb-in. to 1 lb-ft. Designed for 
mounting on the standard NEMPA C and bell for motor 
frames 42-C and 48-C, the brake is also available for floor 
mounting on the standard NEMA C and bell for motor 

The other new brake model is designed for re-rated 
NEMA frames in the 1 hp through 2 hp motor rang: 
It is available in four torque ratings: 14, 3, 6 and 9 lb-ft 
This brake is designed to mount on new fractional horse 
power motor fran 56-C and 66-C and integral hors« 
power motor fra LS 184. It is said to take less 
than one-half the spa ously required 


ns Maes 


Magnetic Brakes for FPH Motors 











A RELAY ipal 











has be 

















operat on tu 











watts in st ind 

















1 microwatt 
the rela 








why 











from photocel 
puts ana can 
grid circuits 

















Instrument D 








ously unobtainal 
en introduced. It 


le ot of iting in prev A NEW UNLOADING VALVE for syste 
le low-power ranges pressures to 3.000 psi 1s re ported to | 


asily adjustable and will maintain d 


put powers of 25 micro- sired pressure settings. Large internal 
ard models or low as passages assure maximum flow with 
in sp That is ninimum pressurt loss No external 
y will operat lirectly lrain lines are required. Available in 
| and ther couple out two pressure ranges: 500 to l 500 ps 

be used in plate and L500 to 3000 psi; two pipe sizes, § 
Thomas A. Edison, Inc., and }# in. Waterman Engineering Co 
iv.. West Orange, N. | 725 Custer Ave., Evanston, III 


[wO NEW DYNAMOMETERS for meas- 

ing electric motors of 2 hp and less 
have broad-rang speed-n easuring 
quipment availabl xtra acces 
sories. Onc provides accuracy to 2 


percent, the other to 1/10 of 1 percent 


Both models of th v d iometer 
are supplied with Sp il d-c pow 
supply For further informatior 
Mission-Western Engineers, It 13 
West Colorado Pasad na l ( ilif 
CONTINUED ON PAGE 234 
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If you want to lick these three ever-present problems, 


Thsulate with MICROLITE 


. | 


the soft, compressible, resilient, tough glass fiber 
insulating wool made only by Glass Fibers Inc. 


if you want if you want if you don’t 
to save space to save weight want “‘shake down”’ 


As in example half inch half-pound As an example 21 feet of half-inch hall rotite f ettling 


wi 


density Microlite has a “k” value of 


it 75° F. mean. If you want the greatest 


"6 


pound density Microlite weighs only 


ounces. If you w ant the greatest thermal 
thermal or acoustical efliciency in the . 
or acoustical efficiency with the least 
smallest pace insulate your product 


with Microlit That's what designer f weight, insulate your product with Mi pe hake 
crolite . at designers o 
refrigerators. home freezers and hous crolite. That’s what designers of refriger- with Microlit } vat ck ‘ of 


trailer coaches are doing. What's vour ated truck trailers and aircraft are doing buses and railroad « are doing. What's 


space saving problem? 





What's your weight saving problem? your shake down wroblem? 





s fiber insulaling wool; a 


Wrile for vou 


GLASS FIBERS wwe. 


Mokers of glass fibers by the ELECTRONIC-EXTRUSION process —developed, patented ond used exclusively by Gloss Fibers Inc. 


Prod ict Ene neerng 





OLVES 


“alo 
_— 
— — SEALING 


® Assurance of positive seal under 
high temperatures and pressures 
need no longer be a problem. 
Sylphon metallic Reed Seals are 
engineered to meet those conditions 
efficiently and dependably. They are 
used successfully in many applica- 
tions in aircraft, hydraulic systems, 
Diesel and other engines and in 
the chemical and other industries. 


Syiphon Reed Seal, installed. 





77, 
Z 


\* 


" j 


Yn 


Ss 
y 4 SY 
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Complete all-metal seal. 





Exploded view showing parts 


CHECK THESE ADVANTAGES 


Wide range of materials. 

Metallic seals can be made of 
Inconel “X”, Truflex 720, Dura- 
nickel, bronze and stainless steel. 
For lower temperatures, plastic 
seals used are nylon and Teflon. 


Broad temperature range. 
Typical examples: Inconel “X”, 
-100° F. to 1200° F.; Duranickel, 
-100° F. to 900° F.; stainless steel, 
-100°F. to 650°F. 


Pressures to 3,000 psi. 


Excellent corrosive resistance 
to many chemicals, aromatic fuels, 
hydraulic oils, etc. 


Seal external or internal 
cylindrical surfaces: also flat seals 
can seal flanged or parallel surfaces. 
No deterioration in stock. 


Write today for information. Ask for 
Bulletin LP-827 


ot 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION - 


KNOXVILLE 1, TENN 


New Parts and Materials continued 


Variable Speed 
Motor Control Systems 


A completely redesigned line of 
variable-speed motor control systems, 
from 1/15 up to and including 3 hp 
models, now make use of special ter 
minal block transformer construction, 
special cabinet design for wall or bench 
mounting and critical component plug 
in assemblies 

It is stated that this new electrical 
désign utilizes the motor series field 
as a torque signal source in a patented 
feedback circuit 


Sj stem torque ( apability 


onstant 
( ontrolle d 
models allows 


to provide 


acceleration on many 

use in applications of high inertia 
loads without placing excessive torqu 
I 1 

load on materials in critical processes 

Fingertip-controlled models for 

spe d 


points are available, as well as a line 


manual selection at remote 
of automatic systems for use in various 
industrial operations or processes. Au 
tomatic tension control, constant sur 
face speed wind-up, and other such 
automatic arrangements are available, 
as well as memory-type systems oper 
ating from magnetic tape recorders to 
follow 


previously det 
speed sequences 
Brown Brockmeyer 


Dual Recording 
Milliammeter Weighs 
Only 15} Pounds 


new ink-writing, recording milli 
eT has been developed, 


fluid clutch meter mov 


using 


. ; 
The new order takes stand 


curvilinear chart paper and fea 

two independent channels and 
four selective chart sp ds. The com 
plete recorder occupies less than 4 
ft and weighs only 154 pounds 


cu 


This small size is said to result from 


; 


the use of instrument-sized magnet 


fluid clutches as the basi 
of the meter movements. In each 
movement, two magnetic fluid clutches 


rotate in geared opposition, with the 


component 








United-Carr's new self-locking, plastic nut place. Screws can be removed and repla 





is designed for blind application and can be several times without damage t 

used with all types of metal finishes without DOT plastic snap-in nuts are electrically non 

scratching or chipping the surface. Its plastic conductive and provide a high degree of insula 
. fingers provide rigid anchorage yet will not mar tion against heat transfer. For all practical pur 

paint, polished metals or even porcelain poses, they also provide an effective vapor seal, 

Inexpensive sheet metal screws cut their own Available in several styles and sizes. Write for 

“BB . threads and expand the nut’s fingers as they are full information and samples or conta 

driven, locking both nut and screw tightly in nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF FASTENERS 


Product Engineering June, 1954 








New Parts and Materials continued 


recording pen linked to the output 
shafts and responding to the r sultant 
torques developed 

The new recorder meets the rigid 
military aircraft requirements for 
shock, vibration, explosion, and hu 





midity resistance. Corrosion-resistant 
durable alloy metal pens are used for 
both recording and marker timing, 
with different color inks used on both 
pens for eac h channel. Paper is the 
standard 6 in. curvilinear translucent 
hart available in 100-ft rolls 


OF YOUR ENGINE The four selective chart speeds 


, ‘’ range trom 12 in per hr to 12 in per 

THE HEART ' min, allowing continuous recording up 
, ‘ - to 100 hr without reloading. Fr 

quency response is ex« llent, ranging 

through 15 cps with an accuracy ol 

5 percent from dc through 6 cps. Sen 

sitivity 1s 0.45 in. per 100 microamps, 

with a linear recording range to 500 


microamps. Unidirectional recording 


1S possibl to | milliamp 


I 


engine performance 4. esti Gedeane es 


depends on its 


GOVERNOR 


ERLE 


GOVERNORS 


offer you completely dependable 


governing plus all the advantages 


Redesigned 


of Pierce's 40 years experience Pp Ti 
rocess limers 


in solving design and engineering 
problems. 


Pierce low-cost centrifugal gov- a redesigned 


ernors are available for gas, gaso- They can « 


line or diesel engines . . . from 


small generator sets to monster 7 
hines, signals 
power units. Send full details and graphic equipn 
specifications on your problem. rep ver ete 

nt include extra 


the PIERCE Hellen Paces we 
GOVERNOR COMPANY ate ie te 
INCORPORATED r streamlines 


1686 OHIO AVENUE 
ANDERSON, INDIANA 


/Pleace® 








BEFORE YOU DECIDE ON ANY HYDRAULIC PUMP FOR YOUR PRODUCT LOOK OVER THESE 


y, 


1 


DEPENDABLE PERFORMANCE—Thousands of PESCO 
Pressure Loaded PUMPS on critical installations, have 
proved their dependability of operation with excep- 
tional high-efficiency performance of their specific jobs. 


quality control, from original design through precision 
manufacture and final testing, builds into PESCO 
products every characteristic that will insure life-long, 
peak-operating efficiency and “new pump” perform- 
ance—with volumetric efficiencies to 97% and torque 
efficiencies to 92%. 


g CONTINUOUS “NEW PUMP” EFFICIENCY—PESCO 


FULL RANGE OF CAPACITIES AND PRESSURES—PESCO 
PUMPS provide a full range of capacities to 60 gpm 
and pressures to 3000 psi. Operating speeds range 
from 1000 rpm to 4500. 


HYDRAULIC ENGINEERING SERVICE—This outstanding 
PESCO service is available for solution of hydraulic 
problems. Simply call or write the Home Office, Bedford, 
Ohio—The combined experience and skill of Pesco 
Hydraulic engineers is yours without obligation. 


LESS UNIT SPACE REQUIRED 

The “Pressure Loading” 
features of PESCO PUMPS 
reduce the overall size re- 
quirement for a given instal- 
lation. Thisis possible because 
PESCO PUMPS can be 
operated safely at higher 
speeds—and still maintain 
the same excellent volumetric 
efficiencies at slow oper- 
ating speeds. 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 
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vacuum 


a. 


Integral Motor-pump Model 0406 — 
To .6CFM, 25” vacuum. Only 10-1/4" 
long, weight 16 Ibs., 1/12 HP 


V-belt Model 1550-V2—To 10 CFM, 
15” vacuum. Popular for paper feed- 
ing, vacuum back cameras, etc. Di- 


rect drive also. 


Heavy-duty, Fan-cooled Model 1065- 
V4-34. To 28" vacuum with 1/2 HP 
With or without base, motor. 


Some accessories standard equipment, others 


available for specific applications 


\ 


YOU GET HIGH QUALITY! 


Gast Air Pumps solve many a product prob- 
lem — with consistently high performance 
over a long service life. No accident, this 
results from simple, dependable rotary- 
vane design, plus rigid quality control in 
manufacturing. As reliable components, Gast 
Vacuum Pumps help “win friends” that bring 
repeat orders for your products. 


A WIDE CHOICE OF SIZES- 


Select the pump you need from five basic 
types — and many sizes — up to 24 CFM, 
or 28” vacuum. Many are offered with 
either standard or oil-less construction. Over 
200 assembly models are in production — 
which helps lower your costs! 


YOU GET FULL COOPERATION 


Vacuum pumps for original equipment have 
been a principal Gast product for over 25 
years. So you can tap a wealth of technical 
“know how" and valuable experience 
through Gast's engineers. They're ready to 
cooperate fully in solving your vacuum 
pump problems, so call on Gast! 


Heavy-duty, V-belt Model 2565-V-12A. To 
28" vacuum, to 21 CFM. Two fons. 


Original Equipment Manufacturers for Over 25 Years 


TO 3 HP) 


TO 30 185 TO 28 INCHES) 


GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harbor, Mich 


New Parts and Materials continued 


units can be utilized to control three, 
four, ten or more circuits. Equipped 
with a bevel for semi-flush mounting, 
the timer requires a minimum of 
mounting facilities as used by all 
switchboard and control panel manu 
facturers 

The timer measures 53 x 53 x 8,), 
in. and weighs 63 lb. It operates on a 
power supply of 60, 50 or 25 cycles, 
with a contact rating of 10 amp at 
120 v or 5 amp at 240 v 
General Electric ¢ Schenectady 5, N. Y 


Gear-Driven 
Mechanical Governor 


All government specifications for 
accuracy of control, recovery and serv 
ice life are said to be met by a new 
gear-driven governor. It is stated that 
the unit’s external, two-spring system 
eliminates the need for a number of 
governors on the same engine 

Ball bearings are used at all load 
points. Fly-weights, for example, are 
equipped with load-easing needle bear 
ings. Oil capacity 1s said to be great 
nough to eliminate daily oiling 

Hoof Product 


Ball Bearing Conveyor 
Carrier Has Spun Ends 


This new low cost conveyor belt 
carrier has rollers with spun ends 
which turn on precision ball bearings 
Die cast labyrinth seals protect bear 
ings and provide permanent protection 
since they are non-corrosive, according 
to the manufacturer. ‘ Alemite’’ fittings 
ure provided for relubrication if de 

However, sufficient grease is 
to be contained in the bearing 


Product Engineering June, 1954 





New Parts and Materials continued 
chambers to operate carrier rolls on a 
lubricated-for-life’’ basis 
Carrier frames are of 
steel construction 


jig-welded 
Formed steel brack 
ets and inverted angle base are de- 
signed to prevent build up of dust and 
dirt. The 4-in. dia rolls are 
interchangeable and can be inserted or 
removed from *brack 


Carricr 


ets without tools 
An extended lubrication kit is available 
for lubrication from one side of carrier 

The new available for 
stock shipment in sizes tor 18, 24, 30 
and 36 in. belts 


Ss Adamson Mfg. ¢ Aurora, Ill 


Carricr 1S 


ephen 


Elastic Coupling 


An elastic shaft coupling is being 
marketed that consists of the two shaft 
hubs between which are inserted solid 
neoprene cylinders held in place axially 
by lockwires 

These cylinders are subject to a 
combination of shear and compression 
and provide a maximum of torsional 
flexibility. Their snubbing character 
istics are instrumental 
damping torsional vibration Replace 
ment of cylinders is extremely simple 
and inexpensive 

These couplings are available in 
shaft sizes from } up to 6 in. dia. The 
larger sizes are said to provide ideal 
coupling means between internal com 


in isolating or 


bustion engines and driven machines 


Odin Corp., P.O. Box 6032. Castleton. Ind 


Miniature Speed Reducers 


iniatur 
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and 1 

exclusive 
shatt 
Ratios 
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backlash of 
half a deg The 


output 
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smaller 


| 


unit is daesimmncs for torque 


loads up to 25 in.-oz: the larger is 
rated it 100 1n.-ozZ may 


Both ABEC Class 


bearings througheut. Sleeve bear 
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You can buy 


THIS 





or 


THIS 





for the 
SAME 
DOLLAR 


TWO machined parts ... . $1.00 


TEN Powdermet* parts .... $1.00 (10¢ each) 


Don’t cut parts— Cat Coss with 
YALE Powdered Metal Parts 


Yes, pow der metallurgy has an im- 
portant price story—because when 
you save the extensive and costly 
operations involved in machining, 
it shows up in more parts and lower 
production costs! 

But at Yale & Towne, there's 
another story of equal importance 
... complete engineering service, the 
kind you can trust—from consulta- 
tion through production and deliv- 
ery of parts that are really right! 

Engineering service has given 
Yale & Towne its position of lead- 
ership in powder ae We 
are careful to recommend only appli- 
cations where Powdermet* parts will 
perform successfully. Then, in design 


@ 
\ 


TAKE ADVANTAGE 
of Yale & Towne's skilled 
engineering assistance 
on your powdered 
metal problems. 


Arrange for a visit by a 


Yole & Towne consultant 
—today! 


and production of these parts, Y ale 
& Towne offers the experience, 
know-how, modern facilities and 
creative ingenuity that asswre best 
results. 

As a part of this complete engi- 
neering service, Yale & Towne 
maintains a continuous special 
training program for w ell-qualified 
engineers. These men become 
Powdermet* consultants—available 
to discuss the advantages and limi- 
tations of Powdermet* parts right in 
your own plant. They will show you 
how Powdermet* may cut your 
production costs and improve your 
product. And there is no obligation 
for this engineering counsel. 


The world's most famous key 


. symbol of industrial leadership! 


YALE & TOWNE 


MANUFACTURING COMPANY 


Pruclred Metal Prodiusts iran 


9335 Belmont Avenue, Franklin Park, Iilinois 


c------eoO oe - - —--—--—— =| 


| The Yale & Towne Manufacturing Compoeny 
Powdered Metal Products Division 


Send Today for 
Free Informative 
Booklet on 
Powdered Metals 


) Send 
Booklet 


Neme.... 
Company 


Street Address 


9335 West Belmont Avenue 

Franklin Park, Ilinois 

) Send information on Powdermet* 

parts for attached specifications or drawings 
Have a Yale & Towne Powdermet* engineer call on me 


Tithe 


Zone Stote 


ae a ae oe oe ae ae oe ae oe om ead 
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light... compact...dependable 


LOBE miniature fans and blower units provide the ‘di cectivit , “ 
answer to air movement where light weight, smail mide band, | pling variation 
size and maximum dependability are required. They are with freq ind higher breakdown 
powered by custom built and quality controlled Globe power. The first of these new couple 
D.C. or 60 and 400 cycle A.C. ‘‘Moto-Mite"’ Motors; caine pe Pew 
characterized by high output and high efficiency. Capaci- a oupling 
ties of axial types of different sizes up to 50 C.F.M., and pling level is with 
up to 0.8 in. H:O back pressure. Air flow in either direc- upling variatio 
tion. Designed to meet military specifications. Weights ™ — 
from 9% oz. 
We invite you to utilize Globe's specialized experience in 
the development and application of miniature motors oon be availabl 
and motor products. Complete details and engineering Microwave D Laboratories, In +| 
assistance available... WRITE TODAY! eke the - 


CI Series or Shunt Motor 
A new ser otor , availabl 
2 * * hunt otor , lesig 

Obe|Y industries, inc. ath soy Papa Dade 


MOTORS * GEAR REDUCERS © GENERATORS © GOVERNORS © SERVOS 
BLOWERS * FANS © ACTUATORS © SWITCHES © GYROS © VIBRATORS 


1798 STANLEY AVE., DAYTON 4, OHIO _ a 
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40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems . . . earning the confi- 
dence of manufacturers .. . it’s 
the reason people say, ‘‘Call 
GITS first’’. 


WORLD'S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 





LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 











LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating job for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 


CONSISTENT TOP QUALITY 

Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best . . . get GITS. 


WA 


aor 


44 


q 


K 


Oil Hole Covers « Oil Cups * Grease Cups « Bottle Oilers * Gauges * Gravity-Feed * Wick-Feed 
Constant Level « Vibrating Rod Styles » Threaded or Drive-Type * Elbow or Straight 





BROS. MFc. @o. 





ITS 


1838 S. Kilbourn Ave. Chicago 23, Ill. 


Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 
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SIDE VIEW 


3QA Relay 


4QA Relay 


1S THE REGISTERED TRADE MARK OF 


PHILLIPS CONTROL CORP. 


JOLIET, ILLINOIS 


A THOR CORPORATION SUBSIDIARY 
OFFICES IN ALL PRINCIPAL CITIES 


WANT MAXIMUM PERFORMANCE 
IN MINIMUM SPACE AND WEIGHT? 


TYPE 4BQA 
POWER D.C 
SMALL, LIGHT—CONTACTS 
HANDLE HIGH CURRENT 


TYPE 4BQA 
MULTI-CONTACT D.C 


SMALL, LIGHT 
SENSITIVE 


Among the wide variety of Standard Phil-Trol Relays 
you will find many designed to solve your “special” 
problems... like the types 4BQA and 4BQA POWER 
shown above. While both are small, compact, light- 
weight units, each is designed to perform its job best. 
For example: 

The 4BQA Multi-contact D.C. is used where very 
sensitive or marginal operate and release factors are 
required. This relay may be provided in multi- 
contact combinations with as many as 12 contacts. 

The 4BQA Power Type D.C. has the capacity to 
handle large currents on the contacts. Standard con- 
tacts are rated at 25 amperes. 

These are but two of the many unusual Phil-Trol 
designed relays that will help you solve the “tough” 
application problems as well as the simpler ones... 
and with security in knowing you will always have 
dependable performance. Send for a new Phil-Trol 
Catalog — today! 


6QA Relay 


4BQA Power Relay 


PHILLIPS CONTROL CORP. 

Dept. PE, Joliet, Ilinois 

Please send me a free copy of the new 
Phil-Trol Relay and Actuator Catalog. Also, please ar- 
range to have a Phil-Trol Sales Engineer call on me 
Nome 

Company 

Street 


City Zone State 
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sleeve bearings with oversize felt oil 
reservoir or precision, grease-sealed 
ball bearings are available. The new 
motor is made in both open and closed 
styles. Internal fan is optional 

Other optional features: 10 different 
gear units with a wide range of ratios 
automatic governor control for two 
speed, single speed of adjustable 
speed ; automatic or manual motor pro 
tector that can be built into housing 
Motor can be mounted on base or 
face mounted 

[ypical applications expected for 
the new motor include movie pro 
jectors, radar equipment, railroad sig 
naling devices, watchmaker’s lathes 
coin operated vending machines and 
control mechanisms 

Howard Industs Inc., Raci Wis 























Solenoid Valves For 
Hot, Corrosive Service 


A new line of three-way solenoid 
alves is now availabl with th 
teel or stainless steel bodies. They 
hav stainless steel 1roughor 


1 are desiyned to handle a w 
variety of gases and liquids usually 
orrosive to bronze, brass and cast iror 
’ per 
ture coils, these valves will also hand] 


rases to 450 F. A _ water-tight and 


When equipped with higl 


xplosion proof solenoid enclosure 


available on special order Ches 
valves are packless , havir gg no slid 
ing glands or stuffing boxes. Dit 
solenoid operation with a force-n ulti 
plying lever assures reliable operatior 
Valves of this typ if if qu it ly 


mployed tor pilot control of dia 
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SALES REPRESENTATIVES 


4. NEILL ARMSTRONG 
Westmont, New Jersey 
BECKETT-HARCUM CO. 
Willmington, Ohio 
GUMORE SALES COMPANY 
Detroit, Michigan 

NEIL GROOM 

Toronto, Ont., Conada 
HACKETT BROS., INC. 
No. Manchester, Indione 

H. C. HALBERT 

Atlanta, Georgia 

H. U. ROGNESS INC 
Minneapolis, Minnesota 
IND. SALES & ENGR. CO 
Houston, Texas 

IND. SALES & ENGR. CO. 
Tulse, Oklahoma 

KNOX, INC 

East Walpole, Moss 

H. D. MACRAE 

Rochester, New York 
JAMES E. McSHANE 
Phoenix, Arizona 


THE MERCER COMPANY 
Milwovkee, Wisconsin 
WALTER NORRIS ENGR. CO. 
Chicago, Iilinois 
PNEUMATIC ENGR. CO. 
West Hortford, Conn 

P. W. RICE 

Cleveland, Ohio 

THE RODEN COMPANY 
Cronford, New Jersey 

THE RUCKER COMPANY 
Ocklend, California 

THE RUCKER COMPANY 
Seattle, Washington 

THE RUCKER COMPANY 
South Gate, California 

T. H. SCAFFE 

St. Louis, Missouri 

SINTES SALES ENGR. 
New Orleans, Lovisione 
ROBT. TAYLOR & SON 
Solt Loke City, Uteh 


. O-M CYUNDERS available in full range of 
sizes (1's to S” bores) with standard, 2 to 1 
or oversize rods. Completely interehange- 
able parts. Write for FREE catalog. 
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The technical training, experience, and resourcefulness of 
O-M Field Engineers is available to any manufacturer who 
has an Air or Hydraulic application problem 


in many cases the recommendations of these specialists 


result in improved design, more efficient machine 


performance and economies in production 


The O-M Field Engineer in your area would welcome an 


opportunity to discuss your Air and Hydraulic applica- 
tions with you on an engineering level, in your plant 
O-M 


advertisement or mail the 


No obligation, of 
fey and 0-M CYLINDERS 


ORTMAN-MILLER MACHINE COMPANY 
1218 150th Street, Hammond, indiana 
[ ) Hove representative call 

Please send latest O-M Catalog 
Nome 
Compeny 
Address 
City 


Simply contact any of the Representatives 


listed in this 
below 


coupon course 


fit where others won't! 


Complete Templates 
Position 








IF YOU MANUFACTURE 


Ventilating Fans Remote Tuners 
Dictating Machines Bathroom Heaters 
Room Circulators Vending Machines 
Recording Instruments Animated Signs 


Centrifugal Pumps Automatic Record Changers 


OR ANY OTHER PRODUCT REQUIRING 


MALL MOTORS 


1/60TH TO 1/S500TH H.P. 
SPECIFY 
GENERAL INDUSTRIES 


Smooth Power 


MOTORS 


These dependable small motors are 
designed and built to provide years 


of trouble-free service in all types Meg uPnsPagesiva.c. ony) 








of small-load applications. 


Thousands of these compact power 
units already in use are delivering 
full-rated power and long life at 
low original cost and low opera- —. 
ting cost. 

For complete information, iaclud- 
ing specifications, dimensions and 
quantity price quotations, write 
today. 





THE GENERAL INDUSTRIES co. 
DEPARTMENT MM oe ELYRIA, OHIO 
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phragn and for apply: Ww and ex 
hausting pressure from single or dou 
ble acting cylinders. They are used for 
direct control in chemical processing 
applications to divert and select flow 
from one or two pipe lines, and find 
important applications in refinery ty pe 
service. They are ‘factory set” for d 
sired flow conditions 

Pipe size with which the valve is to 
be used is one inch. Port orifices ar 
five in number, 4 to 2 in. Maximum 
pressure, 1,000 psi 


Faster 
Digital Tape Handler 


A new digital tape handler is said 
to have start and stop times of 5 mill 
seconds and tape speeds up to 60 in 
per sec. Extension of available tap 
width to § in. permits up to eight 
channels of information to be recorded 
simultaneously This tape is com 
pletely interchangeable from one ma 
chine to another 

Servo-controlled reel drive systems 
are reported to ensure lower tape ter 
sions for longer recording head lif 
and longer tape life in spite of high 


“ t r 
accelération and deceleration. The new 


models features a head-azimuth adjust 
ment. Standard 19-in. rack mountir 
is used. Pow r requirements are 400 w 


at 115 v, 60 cps 





Wire-Wound Potentiometer 


This wire-wound potentiometer 1S 
said to be especially useful for slow 
circular sweep on oscilliscopes or for 
low frequency sine-wave generation 
Two output voltages are provided, ac 
curately proportional to the sine and 
cosine of the angle of shaft rotation 
Both a sine-wave and a cosine-wav 
voltage output are given 

The new potentiometer is precision 
constructed, with ball bearings, pre- 
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A 30% saving in 
drafting >. superior 
shop prints, too— 


eso 





Photography helps Reliance get both 





At the Reliance Electric & Engineering Co., Cleve- 


land, Ohio, the use of photographic templates and 
Kodagraph Autopositive Paper has helped to lower 
drafting-room costs by at least 30%, besides assuring 
highly legible shop prints day in and day out. 

The templates—on clear plastic represent the 
designs of standard components that appear again 
and again in Reliance’s many wiring diagrams. A 
draftsman uses them, first, to make a preliminary 


drawil positioning the templates he needs on 


ig 
whiteprint paper, making a print, then roughing in 
the hook up lines. 

After this drawing has been approved, he prints 
the templates on Kodagraph Autopositive Paper, 


using a printing frame. Simple photographic proc- 


Kodagraph Autopositive Paper 


‘‘THE BIG NEW PLUS’’ in engineering drawing reproduction 
—-—-— MAIL COUPON FOR FREE BOOKLET —————————— — —~——— 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction 


which gives all the facts on Kodagraph Autopositive Paper 
Name Position 


Company Street 


City Zom State 
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essing — under normal roomlight produces a posi- 


tive print of the layout directly. All he has to do now 
is add the hook-up lines, and another drawing is 
ready for Reliance’s file of photo-lasting Autopositive 
“originals.” Another saving can be chalked up! 
Reliance has found these photo drawings to be 
ideal printing intermediates. They re evenly trans- 
luce nt durablk have Crisp ck nse black lines And 
they produce top quality shop prints at practical, 
uniform speeds in Re liance s direct process machine, 
Learn how thousands of companies are simplifving 
drafting and drawing reproduction routines, and pro- 
tecting valuable originals with Kodagraph Autoposi 
tive Paper. Se how vou, or vour local blueprintet 
can process this s¢ nsational material quickly, at low 


cost. Mail « oupon today. 















WALDRON 


NON-CORROSIVE tne wd 
NON-MAGNETIC CO YF >LING 


REQUIRES NO ; 
LUBRICATION 







































Consists of internally 
geared sleeve and two 


externally geared hubs. 


, 


weighs 2'%4 oz... . resists wear 


Made of smooth, tough, durable nylon, this new 
WALDRON “Junior” Coupling provides many operating 
advantages and economies for smaller fractional 
H.P. drives. 


Non-magnetic and non-corrosive, it is not affected by 
water, oils, most common chemicals and gases. 


Because it requires no lubrication and has nothing to 
wear out, it is the most economical coupling you can use 
for longer service without maintenance or repairs. 


Available in %” —’2" —%" —%" nominal bores. 


Write for full particulars, dimension tables, test data, etc. 


A product of WALDRON—mokers of the famous WALDRON 
Gear Type and Francke Pin Type Steel Couplings. 


JOHN CORP 


NEW BRUNSWICK NEW JERSEY 





Sales Representatives in Principal Cities 
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cious metal contacts and silver slip 
rings. It has a 360° continuous me 
chanical rotation, standard winding 
resistance is 16,000 ohms (10 per- 
cent), rating is 1.5 w at 65 C, and life 
expectancy ts said to be 350,000 revo 
lutions, minimum 

The output wave is pure sine or 
cosine, with an average devjation less 
than 0.5 percent. Its over-all diameter 
is 23 in., with a case diameter of 


, 
24, 
in. The mounting shoulder is 3-in 
dia and the stainless steel shaft is 
$5-in. long. All insulating materials 
are treated with fungicide varnish and 
the aluminum flange is anodized 
against salt-spray corrosion. 
Rawson Electrical Instrument ( 
110 Potter St., Cambridge, Ma 


Relief Valves 
For 2000 Psi 
Hydraulic Circuits 


Relief valves design d to fill the 
growing demands for efficient pressure 
control in 2000 psi hydraulic circuits 
have been introduced by a designer 
and manufacturer of hydraulic presses 
and components 

According to th announcement, 
these new valves are economy priced, 
yet retain many of the operating bene 
fits of the same maker's 5000 psi 
valves 

The new units are light and com 
pact in construction and are furnished 


with threaded bodies for in-the line or 

tee’d’’ connections. They are avail 

able in pipe sizes of 4, 3, 1} and 14 
" 


in. and may be vented or operated by 
remote control 

Pressure regulation from 100 to 
2000 psi is available in the 4, 3 and 
14 in. sizes. Pressure settings from 
150 to 2000 psi ire possible in the 
13 in. size 

[hese new 2000 psi relief valves 
can also be used as safety valves for 
volumes greater than their rated ca 
pacitices 


The Denison Engineering ¢ Columbus, O. 


New Cylinders Designed 
For Automation Equipment 


New air cylinders are said to be 
especially suited for automation appli- 
cations as well as for general use on 
conveyors, dies, machine tools, presses 
and welding machinery. It is stated 
that they also meet the difficult require 
ments of foundry, oil field and steel 
mill equipment 

The new cylinders are made in five 
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BULLETIN 8210A 
SOLENOID VALVE 


shown approximate size 








@ Compactness — 2%" Face to Face. 
3%," Pipe center line to top of Solenoid. 
313/,;4’° Overall Height. 


@ Simplicity — Only two operating parts: flexible dia- 


phragm and stainless steel core. 


@ Ruggedness — Designed for millions of maintenance 


free operations. 


@ Forged Brass Body and Bonnet insure freedom from 
porosity. 


@ No Corrosion Problems — All parts in contact with 


fluids are of brass or stainless steel. 


@ Normally Open or Normally Closed Types 


Available. 






nnouncing 








4 
‘> 
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ulomalic Swilch Co. 


385 LAKESIDE AVENUE - ORANGE, NEW JERSEY 











new A Ss v A ® 
. 2-Way Solenoid Valve 
for controlling the flow 
of Air, Gas, Light Oil, 
Water, Brine, Freon, 
Methyl Chloride, etc. 


Pipe sizes — 
3/,” and V4" 


Maximum pressure — 
Air — 200 p.s.i. 


@ Low Power Consumption — Only 10 Watts! 


@ No Jamming or Binding — No closely fitted parts 


that can be jammed by solid matter. 


@ Nema |! Standard or Nema VII Explosion-Proof 


Solenoid enclosures. 


@ Over Two Years under Development and Life Test! 





WRITE FOR COMPLETE INFORMATION 


We design and manufacture a complete line of Solenoid Valves 
and Electromagnetic Controls including Automatic Transfer 
Switches, Remote Control Switches, Contactors, Relays, and 
Complete Control Panels. 
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1649 


types of mountings and in tht bore 
sizes from 14 through 
They are designed 
pressures up to 200 psi 
ported to have a uniqu 
rod packing and bearing, w! 
possible a gu ck chat 
with minimum downti 
Additional features of th 
mation cylinders include ext: 
hardened piston rods, double | 
for extreme high speeds, extr 
cushions, interchangeabl h 
cushion adjustment valves 
end plates The design provid 
mum mounting and enveloy 


sions 


SINCE 


Blake & Johnson is 
headquarters for patented 
Twin-Fast® twin-thread wood 
screws now available with 
Phillips head as well as 
slotted round, flat and oval 
heads — in brass and steel, 
bright finished — in all 


standard lengths and 








diameters and some 
special sizes; 
others to order. 








MACHINE SCREW 


Miniature 
Permanent-Magnet Motor 


d for appl 
’ yal 
blowers, and oth 
upplications. Desigt 


duty, this motor 


A 
“G 


PO eal isinalinll 
aa ANAL EY 


TAPPING SCREW 


AUTOMATIC SCREW 
MACHINE PRODUCT 


Wiring Template 


This t mplat now 
general distribution, permits th rapid 
draw ng ol lectror ol oO! 


forming to specification JAN-STD-1 





Write for new catalog > 


The sizes of the sy 


WATERVILLE 48, CONNECTICUT 


rl ; »? if 


put Ol 
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ELECTRICAL 


w=. CORDS 
=~’ KEEP YOUR APPLIANCES 
es IN SERVICE 


MANUFACTURERS AND SERVICE MEN WHOSE PRODUCTS SERVE BEST 


Sw DPeliden 


WIREMAKER FOR INDUSTRY 





for control ‘of 


SHOCK and VIBRATION 


BARRY ( JEB) MOUNT] 


You don’t have shock and vibration 
problems every day — but when you do, 
you want them solved promptly. So you 
want the practical experience of men 
who've been spending all their time in 
this highly specialized engineering 
men who have most likely met and suc- 
cessfully answered questions just like the 
ones that are bothering you. These men 
ready and able 


PRODUCTION FACILITIES include 
are Barry engineers accurately timed for welding aluminum 
to analyze your shock and vibration prob- 
lems, backed by a laboratory staffed and 
equipped to prove their solutions, and 
served by model shops geared to produce 


your prototypes whenever you need them. 


You'll save time, money, and trouble 
by using our design and prototype serv- 
ice. Write today for Bulletin DP-54 
“This is Barry”. 


protecting delicate electronic equipment 


730 PLEASANT STREET 
WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


modern equipment as this 100 KVA spot welder, 


LAB-TESTING the performance of Barrymounts 
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minimum line spacing allow 
JAN-StD-15 

The straight edges rcles 
etc., of e new device allow 
used as a general electroni { 
addition to its specializ d use in wiring 
diagrams 

Made of 0.030 in. matt 
tic, all cut-outs are milled, not punched 
for precision smoothness. Overall siz 


of th template is 7 x 


Rapide n, I 


Cam-Operated 


Indexing Unit 
Dev lopn it oF 
idexing unit that 

to redu machin 

much as 50 per 
nounced. Incren 

16 or 20 

complete 

op rations as ft 

ing, crimping 

at each index 
Worm and 

input shaft, dri 

which in turn 
ndexing tabl 

mounted on t 

insure a 


snatt 


Pressure Transmitter 
Provides Positive Seal 


This new pressure transi 
) provide a posit \ seal 
gaging system and the fluid n 
and can be used with practically a 
including many that woul 


} " 
a dang rous of lifficult 





specify with 
confidence... 
: > a engineers have confidence when they 


specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


HYDRAULIC PUMPS In many cases by specifying an Eastern unit you 


realize dollar savings as well as great savings in size. 


FLUID MOTORS They cut operating costs by keeping space require- 


ments and weight to a minimum. 








100 Series — Heavy duty gear 700 Series — High pressure gear 2700 Series — Gear type fivia 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm motor. Torque output — 0 to 1f 
and working pressures up to 1,500 and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog 1-800. Con- 
tains valuable engineering diagrams ard information. 


EF ASTECM wosrs INC. 


296 ELM ST., NEW HAVEN, CONN. 


Product Engen 



















































ah Pressure Pun 
— low Pressure Price, 


# COMPLETE HYDRAULIC BALANCE ... the exclusive DUAL- 
VANE Design provides and assures complete balance of all 
hydraulic pressure loads. You get continuous, maintenance-free 
operation with increased efficiency at all pressures. 


ob INCREASED OUTPUT... machine efficiencies can be increased 
by 2000 psi pump operation without change of other standard 
components in the hydraulie system. 


ao CARTRIDGE CONSTRUCTION ... all pumping parts that move 
are contained within an easy-to-install cartridge. Pump output 
can be altered by changing cartridge; servicing is simplified 
and machine down-time reduced. 

@ ECONOMY... the low initial cost and the 2000 psi premium 
performance of DUDCO PF-100 Pumps can double the value of 
your hydraulic dollar. 


Write for DUDCO Bulletin No. DP-302. You'll get the 
facts on the new PF-100 Series Pumps. 


O U >) C © DIVISION 


THE NEW YORK AIR BRAKE {A 
1712 EAST NINE MILE ROAD © HAZEL PARK* MICH. \.J 
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New Parts and Materials continued 





side of the diaphragm is continuously 
balanced by the pressure of the air on 
the inner side; and this pressure ts 
transmitted through a tube to the re 
ceiver. The air in the pressure trans 
mitter has no contact with the fluid 
measured 

Various types of receivers can be 
used, such as hydrostatic gages, ma 
nometers, and pneumatically-actuated 
recorders or controllers. Two or more 
receivers can be used with the sam 
transmitter, at different locations if 
desired 

This is essentially a 1-to-1 trans 
mitter and has linear response from 
} in. water upward. It permits a 
curate readings at all pressures to 20 
psi in vented tanks, and to 45 psi in 
pressurized tanks. It withstands over 
pressures of 250 psi without damag 

King Engineering Cor 

B 540, A ir/ M 





Roller Bearing Has 
Separable Inner Race 


This general-duty, low-cost roller 
bearing is now available with or with 
out a sé parable inner rac 

Manufactured to conform with 


standard SAE bearing sizes, the new 


bearing is a self-contained roller as 
sembly in an outer rac« 
Its assembly consists of an out 


race, roller retainer and rollers. Th 


inner diameter of the outer ra h 
deep, accurate ly machined ring groov 
Heavy, substantial L-section snap rings i 


fit into these ring grooves, holding 
place the roller retainer ar 1 rollers 
The roller retainer ts a of pl s 
pattern, having pockets with broad 
double flanges. These k p the rol 


in alignment and distribute lubricants 
venly 
Depending upon the application 1 


quired either the model with or 
one without the separable i 

bearing can be used. If the inner ra 
is not used. however. the shaft that 
replaces the inner ra must poss 
identical finish and hardness chara 


NCP&M-—S1 
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WANTED 


AN ENGINEER- 


' 


who is having trouble 


working out a problem 


involving hydraulics. 





This message takes only two minutes to read 
but may save you endless hours of hard 
work. 

You knew that the functions that play so 
important a part in any new mechanism are 
almost never outside the realm of someone 
else's thought or experience. Whether it be a 
servo-mechanism, a distinctive type of trac- 
tion drive, an unusual motion or sequence 
of operations, the probability is: Hydreco 
engineers have either rubbed shoulders with 
the problem or actually worked it out! 

Endless hours of concentration in finding 
the answer is hardly a virtue — if a simpler, 
more direct, proven solution is to be had. 
Management may admire long, studied 
application to a project, but appreciates a 


quick result much more. 


Hydreco engineers, with years of intimate 
contact with all manner of problems involv- 
ing hydraulics, represent a rich reservoir of 
factual information, experience and “savvy.” 
They'll share it with you without cost or 
obligation on your part. Many of the prod- 
ucts of America’s top manufacturers are the 
result of such cooperation. There are many 
others which are simply project numbers 
today 

So, if you are stymied, puzzled or just need 


a fresh approach, write today. 


HYDRECO DIVISION 

THE NEW YORK AIR BRAKE CO 
1112 East 222nd St 

Cleveland 17, Ohio 


Without cost or obligation of any sort, I would like to discuss 


a problem in confidence with a Hydreco engineer 


Name 


HY DRECO pivision 


THE NEW YORK AIR BRAKE COMPANY 


TTTZEAST 222nd STREET@ CLEVELAND 17-O0HI0 


Company 
N Address 
City 


June, 1954 
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WELDED 
STAINLESS? 


Whether it’s for a pressure, mechanical, 
Sanitary or ornamental use — Standard 
offers you a convenient “one source” answer 


to your welded Stainless Steel Tubing need. 


“> 






TUBE PIPE 

SIZES: hail \ SIZES: 
“4° to 4° OD 4 Ye” to 2” IPS 
025 to .148 Schedule 40 





Pd 


TYPES: 430, 302, 304, 309, 316, 321, 347; and others including low-carbon grades. 








SHAPES: er. ans 
Squares 
Rectangles | SIZES: 
and * Ye" to 4° IPS 
Special ’ Schedules 
Shapes a | —— A” 5&10 







Send for Stainless Folder! Our engineers will gladly assist you in 
your selection of the tube best suited to your needs! Write today! 


Speedy Stanalard for THE STANDARD TUBE CO. 


® WELDED STAINLESS Detroita w= 
TUBING AND PIPE ed 


® WELDED CARBON STEEL 
MECHANICAL TUBING 


® BOILER AND HEAT 
EXCHANGER TUBING 


® EXCLUSIVE 
“RIGIDIZED” PATTERNS 





Michigan 
Welded Tubin Fabricated Parts 


ANOAR 
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New Parts and Materials 


teristics. Also, if it is not practical to 
treat the shaft to a Rockwell hardness 
of 56 to 60, the hardness range at 
which the bearing attains maximum 
capacity, then whatever hardness the 
shaft possesses governs the bearing’s 
actual capacity 


Rollway Bearing ¢ Ine 
542 Seymour St., Syracuse, N. Y 







Hermetically Sealed 
Terminal 





A new kind of hermetically sealed 
terminal for mounting either by solder 
or clip is now offered. The new 
terminal is available in either feed 
through or stand-off models for 0.250 
in. punched holes. Design is ceramic 
to-metal, with leakage resistance after 
water immersion greater than 10,000 
megohms, voltage rating (sea level) 
of 1,500 volts rms, and a terminal-to 
ring capacity of less than 2.5 micro 
microfarads 

Metal parts of the terminal are of 
low carbon cold-rolled steel or brass, 
lectroplated with tin. The terminals 
are built to withstand failure forces 
in excess of 150 lb, thermal change 
from 110 to 212 F 

Feed-through and stand-off termi 
nals are available from stock in small 
and large quantities, with and with 
out clips Quantities of 10,000 or less 
are normally delivered within 10 days 
to two weeks 

Bennett Products Mfg. ( 
P. O. Box 1055, Palo Alto, Calif 


Tolerances of 0.0001 In. 
Now Possible on Large 
Ceramic Cylinders 


Precision cylinders of the hardest 
ceramics up to 30 in. length and 6 in 
dia can now be produced, with toler 
ances of 0.0001 in. Ceramic cylinders 
in these sizes have previously been con 
sidered impractical or uneconomical, 
particularly in the extremely hard 
alumina or titania ceramics 
Grinding techniques, employing a 
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on Projection 


ONE of the claims we make concerning the 
Kodak Contour Projector is that once an 
Object is brought into focus at any given 
magnification it will remain in focus when 
magnification is changed. (This freedom to 
change made possible 
through the use of a lens turret, mounting 
six lenses, and speeds inspection proce- 
dures.) An operator only need flick a dial 
to switch from one magnification to another ; 
no time is lost refocusing. 

Occasionally, however, one of our cus- 
tomers writes to question our claim and de- 


magnification 1s 


clares that he has found it necessary to re- 
focus when changing magnification. This 
does not upset us. Almost invariably the 
difficulty can be traced to the phenomenon 
of optics called “depth of field.”’ This refers 
to the distance between the nearest and 
farthest points sharply defined by a lens and 
is aptly illustrated by the picture below. It 
is apparent that when a lens is focused on 
one object, other objects—nearer and far- 
ther from the lens—may appear in accepta- 
ble focus 

One of the characteristics of this phenom- 
enon of depth of field is that it decreases 
sharply as magnification is increased. This 
is equally true when a lens is focused on an 
actual object, as with a camera, or on an 
image of that object, as is the case with our 
The result is that when 
working at higher magnifications depth of 
field is considerably less than when working 


contour projector 


at lower powers 

Consequently, it is possible that an object 
in focus at 10 power may appear out of fo- 
cus when magnification is changed to 100 
power, where depth of field is less and the 
need for precise focusing correspondingly 








greater. Because of this, we recommend that, 
when inspecting parts at several magnifica- 
tions, the part first be focused at the highest 
magnification to be used. This insures focus- 
ing within the narrowest tolerances and, 
when magnification is changed to a lower 
power, the part remains in sharp focus on 
the screen. When this recommendation is 
followed, complaints on the need for re- 
focusing vanish 

Incidentally, it should be mentioned that 
neither focus nor depth of field affects ac- 
curacy of magnification with the Kodak 
Contour Projector. This remains as rated 
irrespective of the precision of focus, thanks 
to what our optical people call a telecentric 
stop. Which, in itself, is subject for another 
in this series of columns. 


1954 
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Saved...296 pieces 


Like another manufacturer, 
the Hoover Company, Canton, 
Ohio, has its rejection problems. A 
typical one involved a flexible, rub- 
ber-like “litter picker” 


many 


used in its 
cleaners. Although toler- 
ances ranged from .085" to .101", 
rejects ran as high as 30 

To solve this problem, Hoover 
employed a Kodak Contour Projec- 
tor to measure the parts, plotted re- 
sults in accordance with modern 
methods of statistical quality con- 
trol. Based on these studies, altera- 
tions were made in the cutting tool 
and the holding fixture for the part. 
Rejects dropped from 30‘ 


vacuum 


to less 







Frequency distribution 
chart of part size based 


on opticol measre- 


ment 


Frequency distribution 
chart of part size after 
too! alterations 


mT 





it 





per thousand! 


than | of 1° 
296 pieces per thousand 

“Optical gaging with the Kodak 
Contour Projector,”’ say Hoover engi- 


. Savings amounted to 


neers, ‘eliminated incorrect readings 
caused by mechanical distortion of the 
parts. In addition, optical methods of 
measurement proved from 4 to 5 times 
faster than conventional gaging tech- 
niques.” 

Your own production measure 
ment Or inspection 
similarly be solved by optical gag- 
ing with a Kodak Contour Projec- 
tor. To find out more about it, send 


problem may 


the coupon for your copy of “The 


K odak 


ontour Projec tor.” 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


Please send me a copy of your booklet, “The Kodek 


Contour Projector.” 
NAME___ - 
COMPANY 

ADDRESS 


CITY ———— | 
(Zone) 
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PROPERTY AND APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 








Both plunger and barrel of 2cc hypodermic 
syringe are molded of Du Pont “Zytel” nylon. 
These parts are tough, unbreakable, and can be 
sterilized with dry heat, by boiling, or avto- 
claving. Syringe is manufactured by Nelson 
Products Company, of Arlington, New Jersey. 


Investigate Du Pont 
engineering materials in your 
product development programs 


One oF the family of these versatile en- 
gineering materials is often a key factor 
in product improvement or new product 
design 

The wide range of properties available 
with *Alathon”’* polyethylene resin, *Lu- 
“Teflon’’* tetrafluo- 
‘Zytel”* nylon 


resin are helping solve industrial design 


7 


cite’’* acrylic resin, 


roethylene resin, and 


problems 


NEED MORE INFORMATION? 


CLIP THE COUPON for additional data 
yn the properties and applications of 


these Du Pont engineering materials 









XT 
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Battery sealers of 
Du Pont “Alathon” 
fit tightly, won't corrode 


THe Electric Storage Battery Company 
of Philadelphia, Pa., uses positive-plate 
tube sealers of Du Pont “Alathon” poly- 
ethylene resin for the Exide-lronclad 
battery. Molded “Alathon” and its ver- 
satile properties have effectively length- 
ened the working life and improved the 
performance of this industrial battery 

Du Pont “Alathon” is resilient, assur- 


ing a tight fit where the sealers cap the 


7 » 


&. & & 
Wun 


These intricately shaped sealers of Du Pont 
“Alathon" polyethylene resin are rapidly mass- 
produced by means of injection molding 
plates. Because ““Alathon”’ resists elec- 
trolyte and electrolytic action, these bat- 
terv sealers reduce loss of active material 
and effectively lengthen battery life. And 
non-corrosive ““Alathon” insulates the 
plate bottoms, preventing short circuits 
Be sure to evaluate the versatile com- 
bination of electrical, mechanical. and 
chemical properties of Du Pont “Ala 
thon” polyethylene resin. These prop- 
erties may help solve your own desig 
problems. For more information, clip 


the coupon below. 


E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 


Room 106, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 


checked: [[] ‘‘Zytel’’ nylon; [] ‘‘Alathon’’ 


terested in evaluating these materials for 
NAME 
COMPANY 
STREET 
ITY 
TYPE OF BUSINESS 


Alot? 


[] ‘Teflon 


[] ‘‘Lucite."’ | am in- 


POSITION 


STATE 





OINTERS ON 
PROCESSING 
Injection molding © 
is eflicient . 4 
and economical | 








INJECTION molding, as a method of mass- 
producing parts made of Du Pont engi- 
neering resin materials, has been devel- 
oped mainly within the past ten or fif- 
teen years. Improved techniques have 
accompanied that development 

Injection molding offers the advan- 
tages of high production rates, low unit 
cost, and usually does away with finish 
ing operations. One important saving 
which has been effected by injecuior 
molding occurs when the molded piece 
replaces an assembly of parts 

High Production Rate. Multi 
cavity dies have been made which pro- 
duce hundreds of identical pieces at a 
time. Molding time and cycle vary with 
the size of the part and its shape. The in- 
jection-molding process is versatile, and 


is used to produce a wide variety of qual- 
ity parts, rapidly and economically 
Low Unit Cost. Another positive 
value of injection-molded parts is the 
low cost of fabrication per part. While 
the initial cost of the mold itself is high 


a mass-production operation makes the 


f 





cost per piece low. Loss of moldi 
teriuil is generally low, too 

No Finishing Operations. Wit! 
good molding techniques pieces Can be 
injection-molded to close tolerances. I 
many cases, molded pieces require no 
finishing operations. Thus, large savings 
in time and expense can often be realized 

Simplified Designs. The versa- 
tility of injection molding often permits 


design simplification. Du Pont “*Zytel 


nylon, for example, can be injection- 
molded into intricate shapes, as well as 
around metal inserts. Du Pont Ala 
thon” polyethylene resin and “Lucite 
acrylic resin can also be succes 
iection-molded to a vVariel y! sel 
forms 














the 


tvpe TR500 transducer is inter 


changeable functionally with a number 
of transmitters approved by the Bureau 
of Aeronautics 


Servomechanisms, Inc., El Segundo Dit 
116 Washinet .) El Seeund Cali} 
























































Linear Function 
Potentiometers 





The third in a series of linear func 
tion potentiometers with internal clamp 
ring construction for ganging cups 1s 
only § in. in diameter. Single cup 
units are 0.693-in. long from the front 
of the servo flange to end of case. 

Linearity is rated at 0.5 percent 
standard with 0.25 percent furnished 
on special order. Wattage rating is 
2wima single gang unit, 1.5 w in 
dual ganged units, and 1 w per cup 
section in multi-gang units. A low 
torque is provided, 0.25 oz-in. per cup, 
with lower values available for special 
applications if required. A resistance 
range of 400 to 20,000 ohms is stand 
ard, higher resistances require special 


18,240 operations — 80 automobile transmission cases every hour! That adds 
up to quite a day’s work, but it’s no problem for this transfer machine built by 


orders. the Baush Machine Tool Company of Springfield, Massachusetts. Unusual 
The potentiometer has a mandrel sectional design permits rapid retooling, keeps work handling to a minimum, 
type winding with all-welded connec and speeds production in many of America’s largest automotive plants. 


tions. Up to five cups can be ganged 


on a single shaft, increasing the length To provide the strength and rigidity required by this complex, automatic 


by 4 in. per cup section. The internal machine, Baush engineers specified all-welded steel bases fabricated by Acme 
clamp ring feature permits ganging Welding. Beside being stronger these Acme weldments are lighter and make 
without increasing the overall diameter possible the incorporation of many exclusive design features. Perhaps these 

Fairchild Camera & Instrument Corp advantages of Acme weldments are important to your product... whatever 


225 Park Ave., Hicksville, N. Y your requirements, why not call on Acme today. 





7 A.S.M.E. U68-U69 Quelified Welders © A.P.1.-A. SME. Approved 
New, Heavy Duty 


° ° . ° Underwriters Lebel and Inspection Service . Novy Approved 
Limit Switch 


National Boord Approved ¢ Hartford Steam Boiler Inspection Service 






A new heavy duty limit switch, of 
M. L. Jeffrey design, is interchang 
able with most existing installations 
and original equipment designs. 








It is a single-pole, double-throw, 
double-break switch which, because of Send us your blueprints for l iy 
: yee is " - © prompt quotation and ask 
its unique trigger typ e Manism, 1S for our informative booklet, @ WIELDING 
> said to provid unusually fast and a The FACTS obovt WELD- 
curate “break”. Repetitive accuracy is MENTS ond CASTINGS.” DIVISION of THE UNITED TOOL & DIE CO 





within 0.03 deg, an accuracy which 1064 New Britain Ave. « West Hartford 10, Cenn. 
f port i limina tubrication Netionel Representative TRANSMISSION EQUIPMENT CO, fac 
Solid silver contact bars, weighing 441 LEXINGTON AVE., NEW YORK 17, N.Y 
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To whip toothpaste into a 
smooth, lump-free consistency 
Abbe Dispersall Mixers USE ce 




















































Squeezed with ease from tube to brush, most tocthpaste made today 
owes its smooth, lump-free consistency to Abbe Dispersal Mixers, accord- 
ing to Abbé Engineering Co., New York City. 

Within each Abbé unit, two pairs of heavy paddles move through the 
paste in an intricate pattern with violent turbulence to break up agglom- 
erations of solids and liquid globules. Directly coupled to the motor 
powering the paddles is a Winsmith Speed Reducer, Worm Gear Model 
6 BDV, with an input of 142 (or 2) hp at 1750 rpm and a reduction ratio 
of 814% :1. Correct stirring speed for thorough mixing is assured! 

Compactness of this Winsmith model, which features a flanged vertical 
design, proves especially advantageous to Abbe in meeting requirements 
for cover mounting within low headroom limits. 

More than likely, you, too, will find a versatile Winsmith unit to best 
meet your requirements. With fully standardized differential, worm gear, 
helical gear and worm helical designs available, the Winsmith line is the 
most complete within its range of 1/100 to 85 hp and 1.1:1 to 50,000:1 
reduction ratios. Request catalog 148 for details. 


WINSMITH, INC. 


111 Eaton St 
SPRINGVILLE (Frie County), N. Y 
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only 0.01 oz, are the only “floating” 
components They if carried in a 
| ilanced rotor, and if lo k d in each 
closed position under 10 oz spring 
pressure. This combination of factors 
is said to provide a virtually vibration- 
proof circuit. Even though contact 
pressure is more than twice that of 
most limit switches previously manu 
ta tured operating pressure has been 
reduced, being only 45 in-oz, without 
return spring and only 185 in-oz with 
return ‘spring and full overtravel 
Without use of overtravel, the new 
switch has repeatedly pass¢ d 25,000, 
000 actuations. With 20 deg over- 
travel, operating at 182 times a min 
ute, actuations exceeded 20 million. 
Wiring terminals are enclosed in a 
large compartment completely sepa 
rated from all moving parts. The 
sturdy aluminum housing is provided 
with heavy oil-resistant gaskets meet- 
ing ASTM Spec. SC 620-ABEFFZ 
The limit switch is normally assem 
bled for lever operation in one direc- 
tion, with spring return, but may be 
easily altered at any time for opposite 
op¢ ration or for maintained contact in 
either direction. Overall dimensions 
approximate 2} x 1} x 5} inches 
R. B. Denison Mfg. Co 
41220 Hough Ave., Cleveland 3, Obi 





Threaded Spacer 
Simplifies Fragile 
Structure Assembly 


The new threaded spacer for sand 
wich type structures announced re 
cently has a tapped sleeve which re 
ceives the attaching bolt and eliminates 
the need for a nut. This is said to 
result in considerable weight savings 
per fastener and faster, more conven 
ient installation. The threaded spacer 
was developed especially for light load 
applications. 

The new spacer provides a means of 
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tu the making! 


ARALDITE® Epoxy Resins developed by 
Ciba Research are simplifying manufactur- 
ing methods, improving product efficiency 
and opening new fields of product devel- 
opment. The formulator and the end prod- 
uct producer will want to know more about 
them. We at Ciba want to help you further 
your development. 





O 


= 





‘ > 
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@ ARALDITE IMPREGNATED 
MOORING BUOY IS STRONG 
... UGHT. . . WEATHER-PROOF 
AND SINK-PROOF 


(Courtesy United Pattern Company) 


One-seventh the weight of a steel buoy of comparable size including the uni- 
cellular filling beneath the surface skin, this newest idea in modern maritime 
equipment eliminates hull-scuffing damage and is functionally superior in every 
other way. Since color is “built-in” with salt-water corrosion resistant laminate, 
it stays bright and new looking, thereby minimizing maintenance. All these 
advantages suggest a wide range of new and improved product development 
in which ARALDITE Resins may prove the answer for you. 


SEND THIS COUPON ...or write us on your company letterhead 
complete technical data on the physical properties and recommended pro- 
cedures for the successful use of Araldite Resins for your fabricating needs. 


CIBA 


-«»FOR SUPERIOR BONDING, CASTING, 


COATING & LAMINATING RESULTS 


Visit owr booth #702, at the National Plastics 
Exposition, Cleveland. June 7-10 


for 








Name 
Company 


Address 


i 
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we SLIP RING ASSEMBLY 


The exceptional casting properties of 
ARALDITE Resins are demonstrated in 
this unit designed to operate with strain 
gauges or radar equipment. ARALDITE 
Epoxy Resins provide high dielectric 
strength, arc and humidity resistance 
which permit a current capacity of 5 
amperes per ring 

(Courtesy Airflyte Electronics 





* 2 
Sd ill a ee sce 
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@ »00 VOLT TRANSFORMER TYPE TWM 


This example of ARALDITE Resin encap- 
sulating insulation shows how completely 
it may be applied to encompass coils in 
housing in an application where rugged 
use can be expected for the entire life 
of the unit. (Courtesy Allis-Chalmers) 


PLASTICS 
Div 1S1ON 


Please send me Ciba Plastics Technical Bulletins (_ 


(or, state specific problem.) 


Title 


PE.2 


BS cass i ncn ates: ea ac 


YS rae Ee 
CIBA COMPANY INC., 


627 Greenwich St., New York 14, N. Y. 
(in Coneda: Ciba Co. Lid., Ciba Bidg., Montreal) 











Considering this for vour 


product? If so you should 
consider John Wood. 
We have had over 70 years 
experience in the design and 
manufacture of heavy engineering 
machinery and are known throughout 
the world for our high grade machinery 
for printing calicoes and wallpapers and for our 
photogravure machines. This experience is now 
available to manufacture in England, under licence, any 
class of medium or heavy engineering machinery or 
structure needing inclusive cast iron pieces weighing 


up to 4 to 5 tons per piece. Ob iously there is a limit to our 


increased potential. If you are interested in 





manufacturing in England may we 


suggest that we get together as soon 























as possible 


Pe Oe rn 
0 in Ni pede ie 
227|- ENGINEERS. 

Ay - -s ye 
o tas ate? 
es 


Ramsbottom, near Manchester, England. 








New Parts and Materials continued 


attaching conduits, cables, instruments 


and 


structures without 


other juipment to sandwich type 
crushing 
panels. Other applications include soft 
woods such as Balsa, and any fragile 
structure where faste ning takeup must 
be limited to a specified grip length 
The se 

mating of parts 
Prt} They at 
tapped 6-32, 8-32 LO 


danger of 


spacers at said to assure firm 


ind positiv 


! 
i\ uilal | 


aligned 

sl eve 
1 > 

and 7 7<5 


from 4 to 13 in 


with 


Grip lengths ar 

Material is 24 ST-3 aluminum alloy, 

anodized. Installation of all is easily 
accomplished without special tools 

The Delron « Inc., Fasecé Div 

5224 Southern Ave., South Gate, Calif 





Sub-Miniaturized Switch 


sul 


A low loss twelve 


} 


position 
1 is designed for us 


miniaturized swit 


where Space Is am important factor and 


minimum size is f 


this 


quir d. Only 3 in 


square, new wafer-type selector 
switch is designed for constant sta 
bility in conductivity, and where re 
sistance, inductance and capacitan 
must be k pt to a minimum 

New components have a voltag 
break-down of 1300 v ac at 115 v 


60 cycles, a current 
ol 5 amp 


carrying capac ity 


Th switch has a 30 vv pos tive 
detent mechanism with adjustabl 
stops the rotor I lades al d stator 
contacts are solid silver alloy, provid 
ing low resistance and high current 
capacity. A special hole and cutouts 
are provided in the contact for m 


chanical attachment of wires 
Only high-grade, military specifica 
tion phenolic is used as the dielectric 


(They will soon be available with 
ither L-5 ceramic or ““Teflon’”’ insula 
tion). All metal parts, ex pt th 


silver contacts, are fabricated of quality 


stainless steel. The rotor shaft may 


had in either 3} or 


1 ' 
8 rt agial 
" 















































LIGHTWEI 
HAND HYDRAULIC TOOL 































FOR AMPLI-BOND TER!4INALS 
« A-MP’s bonded insulation, Confined “C” 


Crimp, and insulation support features make 




















precision-engineered Ampti-Bonp terminals 
the best quality insulated termination for 
oN copper wire. Spec ial crimping head applies 
superior A-MP “C”’ Crimp for wire sizes 
8 through 2 





FEATURES: 


° 6 TONS FORCE 
* SWIVEL ACTION 
* SPRING ACTUATED 


FOR ALUMINUM CONDUCTOR 
TERMINATIONS 


For applications where weig the primary 





consideration, A-MP’s nove rtridge type 


earusinals. available in More than one ton of force per pound of weight makes crimping even 


are applied wit! No. 2 terminals easier than ever before. Two styles of head are available, 

for Amp.i-Bonp. 1 senanes a2 scant 0.8 : natn ae 

pe Heer one for ‘““W” Crimp, the other for ““C”’ Crimp. The “W” Crimp is for 
Inais otier, Dy Way 


Yonfined ““C”’ Crimp solid and stranded wire and for uninsulated terminations. The “*C” 
- >. lid 1 st led 1 { lated t t Tt ( 


completely trouble-fre Crimp is for insulated terminations on stranded, copper wire and for 
uninsulated terminations of aluminum wire. Rotating nests or remov- 
able inserts give wide wire size range for each head 

It’s light! Weighs only 5 lbs. Double lever action of new tool reduces 
pumping time effort—takes 50% less strokes than conventional hand 
hydraulic tools. Sudden decrease in pressure indicates to the operator 
that the crimp is completed 


Literature on tool and terminals available upon request 


© AMP AMP Trade-Mark Reg. U.S. Pat. Off. 


FOR SOLISTRAND TERMINALS 
The AMP W Crimp for solid wire has two 


longitudinal indents which compress terminal 
and wire with a toggle action to produce a 
voidless, homogeneous mass within the ¢ rimp 





Aircraft-Marine Products, Inc. 
2100 Paxton Street, Harrisburg, Pennsylvania 


area. There is no finer cris r solid, irregu- 





Pp 


lar shaped or combinations of these wire ty pes. 


Pind out hous the Mae In Canada. ... Aircraft-Marine Products of Canada, Ltd. 
1764 Avenue Road, Toronto 12, Ontario, Canada 


WIRING 


Ap eveluation survey 
without cost of obhigstien 
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Supplied in 
Assemblies 


Fiex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications In 
either case, modern facil- 
ities and latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


i> 


— 


\ \ 
4 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes ond types. 


& 
Sy 








FLEX-O-TUBE 


A tricky flexible hose problem for air- 
craft? You can relieve the pressure by 
calling in Flex-O-Tube. Our engineers 
are specialists in the application of 
flexible hose products and are backed 
by a great fund of experience in the 
industry . . . twenty-five years of it. 


Tight aircraft production schedules to 
meet? You can count on delivery 
schedules from Flex-O-Tube. And the 
uniform high quality that Flex-O-Tube 
is famous for is mighty important when 
every assembly counts. 


These two factors, combined with the 
dependable performance of Flex-O- 
Tube products, are the very reasons 
why more and more aircraft engineers 
and production men are specifying 
Flex-O-Tube. You'll benefit, too, when 
you put the pressure on Flex-O-Tube. 


Please send me your free = 
Name 
IIE as: secniineneeevions 
a 


DIVISION OF MERIDAN CORP. 


762 FOURTEENTH 


e@ DETROIT 16, MICHIGAN 


) aircraft catalog. 


\J industrial catalog. 








Catalogs 


and 
Bulletins 





Request additional information using 
q £ 
postcards following page 224 


(1) RESISTORS, RHEOSTATS 
P. R. Mallory & Co., Inc., Resistor 
Div., Frankfort, Ind. Catalog, 28 pp, 
devoted to wire-wound fixed and ad 
justable vitreous-enamel power resis 
tors and power rheostats. Contains 
data about characteristics of available 
military and commercial designs in the 
forms of descriptions, line drawings 
with dimensions, charts, curves and 
large, clear photographs. Also in 
cluded are hardware, accessories and 
formulas required for various resistor 
calculations. 


(2) OIL-FILLED CAPACITORS 
Industrial Condenser Corp., Dept 
PEN, 3243 N. California Ave., Chi 
cago 18, Ill. Brochure, 4 pp. De scribes 
complete line of oil, wax and electro 
lytic capacitors, including radio inter 
ference filters 


(3) PLASTIC RIVETS—Shakeproof, 
Div. of Illinois Tool Works, St. 
Charles Road, Elgin, Ill. Brochure, 12 
pp. Describes and illustrates types of 
products and applications in which 
these plastic self-expanding rivets are 
used. Included are tables of dimen- 
sions of standard rivets and grommets, 
hole size recommendations and data 
on strength and other properties. 


(4) RUBBER HOSE, BELTING 

Carlyle Rubber Co., Inc., 62 Park P!., 
New York 7, N. Y. Booklet, 24 pp 
Industrial rubber products such as 
hose belting illustrated and described 
Listings give sizes, accessories, prices, 


working pressures 


(5) SPEED REDUCERS, GEARMO 
TORS—Eberhardt-Denver Co., 1425 
W. Colfax Ave., Denver 4, Colo 
Catalog No. 1006, 48 PI ] 


speed reducers, screw conveyor di 
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technical bulletin 


a New 


TRAILING EDGE 
ACTUATOR 


for Jet Fighters 


EEMCO’s new rotary actuator, Model D-665, is 

another example of the complete services rendered by EEMCO. 
Designed, developed, tested and proven in EEMCO’s 

own plant for a leading air frame manufacturer, this new 
trailing edge actuator has a normal peak load of 

28,000 inch-pounds and a total angular travel of 30°. 

Other specifications are shown below. Model D-665 can 

be adapted to other uses and varied specifications 

with a minimum of time lost in design and production. 


SPECIFICATIONS * TYPE D-665 


Weight: 254% pounds 

Angular travel: 30° total 

Normal peak load: 28,000 inch-pounds 

Speed: .675 RPM with average load of 14,000 inch-pounds 
on 28 volt DC system (18.75 amps.) 

Ultimate static load : 77,000 inch-pounds 

Auxiliary power take-off 

Non-jamming end stops. 


Designers 


and producers Electrical Engineering 
of motors, | and Manufacturing Corp. 


linear and rotary 
actuators 
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gives Camloc fasteners another 


chance to prove their versatility 


FASTENER CORPORATION 


62 Spring Valley Road, Paramus, N. 3. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 


continued 





Catalogs and Bulletins 


and gearmotors if llustrated with 


photographs and drawings. Their 


ratings are given in tables. Informa 
tion on selection of speed reducers, 


lubricating suggestions and other data 


included 


(6) THERMISTORS Carboloy 
Dept., General Electric Co Detroit 
32, Mich. TH-13, 52 pp, 


tells what 
thermistors are, how they are applied 


what functions they perform and what 

nefits derive from them in detecting 
und compensating temperatures and 
providing time delay or surge control 
in electrical equipment. New informa 
ron of th rmistors 1s luded su 
as tests by an independ nt laboratory 


characteristic curves for a thermistor 


> 7 > thermal niilihriam 
carrying current in thermal equiuiibriun 


with the ambient and for one wher 
the time delay function is of primary 
interest ipplications haracteristics of 


thermistor material, explanations of 
the source and utility of data supplied 
Illustrations are keyed so reader can 
tell which styl 
1, 


est adapted to his application 


(7) BATCH CONTROLLER—Th 
Foxboro Co., Foxboro, Mass. Techs 
cal Report TI 29-B-52-A, 4 pp, d 
scribes how controller prevents ‘over 
shoot” of a variable during startup of 


batch processes Diagrams show 


strument IrCuItry and omparat 
, 
sponses Of various Control actions 


I 


(8) CAM CLUTCHES—Morse Chai 
Co., 7601 Central Av Detroit 1 
Mich. Catalog C1 i, 4 pp, descril 


ing, Over-run re i 
hine drive applica Applicatio 
lata typical instal draw os a 
1 complete table o fications a 
given for sev od 0 
ratings from 10 t 
ground OD dimensiot 

to standard 0 series ba rings i 
nominal sizes fro 14 t n. out 


! 1 d ult 


(9) FASTENERS—tThe Mac-It Parts 
Co., Lancast Pa . Book] t MC-20M 
Shows a complete lin of it 


4? 


Dp 
rt 
screws, sect screws 


I 
shoulder screws 


' ’ 


iollow-pipe plugs, and mining 
h \ ( lata on phy 
hara } Ay Cy ] 
Associa | ‘ lard 
] lad . 





























Precision bronze parts . . . our specialty! Your blueprints 


faithfully reproduced in the finest of bearing bronzes. Capacity 


for production orders available. Free engineering consultation. 
Address: 


FEDERAL-MOGUL CORPORATION, !1943 shoemaker, DETROIT 13, MICHIGAN 


FEDERAL- MOGUL 


Sleeve bearings in all designs and sizes; cast bronze bushings; bimetal 
rolled bushings; rolled split bushings; washers, spacer tubes, precision 
bronze parts and bronze bars. 






















































Three Mueller Brass Co. forgings play an im- 
portant part in the fine operating perform- 
ance of this modern waste disposal unit made 
by the Eureka-Williams Co., Division of the 
Henney Motor Co., Inc. This unit does a 
speedy and thoroughly effective job of pul- 
verizing garbage and has made life easier 
for American housewives. The impeller dis- 
poser that chops up the waste food in the 
disposal unit, the disposer cover and the sink 
mounting flange are all forged by the 
Mueller Brass Co. This is another outstanding 
instance where Mueller Brass Co. forgings 
have improved product performance and cut 
costs. High quality forgings can be produced 
from standard and special brass, bronze and 
aluminum alloys. And in addition, the Mueller 
Brass Co. offers complete service ranging 
from product design to finished part. . . 
Write today for complete information and 
new 32 page forgings handbook. 


PORT HURON 17, MICHIGAN 


MUELLER BRASS CO. forgings* 
contribute to the efficiency of 
this modern waste disposal unit 


MUELLER BRASS CO. 


“MUELLER BRASS CO. facilities include: 
designing, die-making, forging, tooling, 
machining, polishing, plating and assembly 



























. Sink mounting flange, forged, 
machined, nickel and chrome 
plated by Mueller Brass Co. 


. Machined and finished dis- 
poser cover forging. 


. Cutting side of impeller dis- 


poser forged from 600 series 
bearing bronze. 


. Reverse side of impeller dis- 


poser. 






Catalogs and Bulletins continued 
specifications on the various point 
stvles of hollow set screws hav been 
combined into one chart. Has many 
photographs ross-sectional diagrams 


and charts 


(10) SPRAY LUBRICATING SYS 
TEM—C. A. Norgren Co., 3428 S$ 
Elati St., Englewood, Colo. Folder, 
8 pp. Drawings and photographs ex 
plain this spray lubricating system de- 
signed for machine tools. Typical ap 
plications illustrated and described 


(11) GRINDING, CUT-OFF 
WHEELS—Sandusky Abrasive Wheel 
Co., Inic., 623 Ransom St., Kalamazoo, 
Mich. Catalog, 12 pp. Complete line 
of rubber and resin-rubber bonded 
grinding and cut-off wheels, mounted 
points and abrasive sticks and blocks is 
included. Specialized facilities for 
manufacturing special wheels is de- 
scribed. A pricing system claimed to 
be far simpler and easier to use than 
any previously found in the grinding 
industry has also been compiled -and 
is available with the catalog 


(12) GLASS LAMINATES FOR 
SHELL STRUCTURES—Lunn Lami 
nates, Inc., Oakwood Rd. and W 11 
St., Huntington Station, Long Island, 
N. Y. Brochure, 24 pp, is first com- 
prehensive study of glass fiber lami- 
nates for shell structures. Equations, 
diagrams and charts show advantages 
of these laminates 


(13) IMPACT EXTRUSIONS—Alu- 
minum Co. of America, 1501 Alcoa 
Building, Pittsburgh 19, Pa. Booklet, 
16 pp, covers significant facts neces 
sary to design products as impact ex- 
trusions. Along with illustrated recom 
mendations for various types and 
shapes of extrusions, tables give sug- 
gested wall thicknesses and typical 


properties and tolerances 


(14) INSULATING VARNISHES 
—Irvington Varnish & Insulator Div., 
Minnesota Mining & Mfg. Co., 6 Ar- 
gyl Terr., Irvington 11, N. J. Catalog 
contains complete data on all the long 
established as well as newer types of 


varnishes available. A special feature 
is the section entitled, “How to Use 
Insulating Varnishes’. Included in 


this section is not only valuable gen- 
eral use information, but special in- 
structions on the dipping, vacuum, 
pressure, brush, spray and baking 
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*..j0u Can Say that again 
180 times ve minute! 


People who have something important and 






















interesting on their minds... and want other 
people to know about it... rely on modern 






duplicating equipment. 






Clean, accurate copies—180 per minute—flow 






automatically from these machines, powered 
with quiet, dependable Emerson-Electric 







Motors. 


Emerson-Electric specializes in building 








motors for equipment with a reputation for 
dependability. It has done so for 64 years, 
and offers standard motors in ratings from 
1/20 to 5 h.p., and hermetic motors 1/8 to 
20 h.p. 









Look to Emerson-Electric if you are looking 
for the right motor to power your product 






efficiently, dependably. Your inquiry is invited. 






THE EMERSON ELECTRIC MFG. CO. 


St. Lovis 21, Mo. 







Write for these < 
Emerson -Electric 
Motor Data Bulletins 











a 
¢ = Manufacturers requiring motors 
ee i 9 1/20 to 5 h.p. can profitably use these reference 





guides. Specifications, construction and 







performance data are included for these motors 





M421-A Capacit art M421 -£ urne 
M421-B Split-Phase M421-F jet Pume 
M421-C integra M421-G Blower 

M421-D Fan-Duty 







EMERSON <> ELECTRIC 


MOTORS «+ FANS APPLIANCES 





Product Engineering 


Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


ewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Send for our New Catalog E ‘state, 
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of application Another section 
mntains anv useful charts such as 
onversion tables, solvent charts, tank 
apacities and specific gravity correc 


tion tables 


(15) CURRENT-LIFTING REAC 
rORS—Westinghouse Electric Corp., 
i0O1 Liberty Av Box 2278, Pitts 
urgh 30, Pa. Booklet B-5918 Point 
12 out that “Type MSP”’ reactors aré 
now available for installation on in 
dustrial branch circuits, this booklet 
describes two ways they provide cost 
savings. Use of shields to confine 
st-av flux is discussed as well as other 
onstructional and op rational charac 
teristics of the 12 standard designs 


available 


(16) FLEXIBLE STAINLESS STEEI 
TUBING—tThe American Brass Co.., 
American Metal Hose Branch, 698 S 
Main St., Waterbury 20, Conn. Bul 
letin STC-1, 4 pp, has data on vari 
ous types of construction, size and 
weight ranges, burst pressures, bending 
diameters and fittings available for as 
semblies 


(17) COATING, LINING, SUR 
FACING MATERALS — Carboline 
Co., Div. of Mullins Non-Ferrous 
Castings Corp., 331 Thornton Ave., 
St. Louis 19, Mo. Bulletin 100, 4 pp, 
is an attempt to define the serviceabil 
ity, cost and life of each material in 
a line of corrosion resistant coatings 
Corrosive service conditions ar« placed 


I road classifi ations, and coating life 


in 

estimated. The practical limitations 
of each material are made clear by 
tabulated data. Included are phenolics, 
furans, neoprenes, vinyls, rubber bas« 
resins and epoxies. Primer recommen 


lations are also giver 


(18) SERVO MOTORS—G-M Lab 
oratories, Inc., 4300 N. Knox Ave.. 
Chicago 41, Ill. Catalog 4, 4 pp. Sizes 
of a-c servo motors listed range from 
0.980 to 1.70-in. dia and are for use on 
60 and 400 cycles at 26 to 115v Ap 
lications 1 ng from gun sights and 

| through alt meters, di 


ind rcuits in 


general 


(19) WIRE-WOUND RESISTORS 
Daven Co., 191 Central Ave., New 
ark, N J Catalog, 32 pp Divided 
f broad gen 


» detail d 
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Hanna Tiled. ge Pov Cylinders 


Letely New. 








in Design and 
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range, air or hydraulic up to 750 p.s.i., you'll be sure of 


We didn’t design these cylinders with a “new look” in 
unusually smooth, dependable and lasting operation in 


mind — although they have it. What's most important to 


new operating features the medium pressure ranges 


you is their new performance 


and new versatility. The above cross-section illustrates 
some of the new features . . . study it. And there are other 
important features too: such as ground, polished, chrome- 
plated rods of alloy steel; cold drawn brass cylinder tubes; 
cushion adjustment dials; large fluid passages; and J.1. 


Standard leak-proof “O” ring gaskets 

In performance you will like the greater power devel- 
oped from dimensionally smaller units in the Hanna 
"750" Fluid Power line. Because of their broad capacity 


Yes, any way you look at them, inside or outside, Hanna 
750” Fluid Power Cylinders are truly new. Together 
with their proved companions, Hanna LP and Hanna HP 
Cylinders, they offer a most complete range of capacities, 
sizes and mounting styles to exactly suit every cylinder 
application requirement 

Ask your Hanna Representative for details. We will 


gladly send you a copy of the new “750” Fluid Power 
Cylinder Catalog. No obligation—Weitre Topay. 


MOUNTING STYLES 


my. My Mn Me Mahy, 


) Hanna Engineering Works 


1763 ELSTON AVENUE ¢ CHICAGO 22, ILLINOIS 


June, 1954 
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Bellofram* 
PISTON SEAL 


for frictionless power 
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(| «i |) “BELLOWS"’+."DIAPHRAGM ="BELLOFRAM 
ee. 4 =) 45. The new Bellofram provides a simpler, better and 

N EE f +s easier way of performing both bellows and dia- 

N a hP N phragm functions. Actually, it is a long stroke, 

3) , Pe N deep convolution constant-area diaphragm with 


co 
j 
go 


RAAANAAS, an extremely long flexing life and an exception- 
ally low spring gradient. Belloframs can be 
—- custom-engineered to many applications. 


BELLOFRAM PISTON SEALS 

Belloframs are clean —eliminate gas or fluid leakage and need no lubrication — 
friction losses low, even under high pressure — relatively unaffected by foreign 
matter —friction-free rolling action gives exceptional cycle life —have high dielec- 
tric strength — remarkably resistant to all chemical action — area accuracies en- 
tirely dependent on surrounding rigid parts — adapts itself to chamber or cylinder 
irregularities. Bellofram Piston Seals do what no other piston seals can do with 
more accuracy, efficiency and economy. 


NEW FREEDOM FOR DESIGNERS 

Belloframs give exceptional cycle life. Infrequent and simple replacement is the 
only maintenance. They can be made to operate at pressures ranging from \"" H2O 
min. to 500 PSIG maximum over a wide range of temperatures. Effective area can 
be controlled to within less than 0.1% over the working stroke. Ask about a 
Bellofram designed to meet your specific needs. Send us a sketch of your device 
and we will show you how simply Bellofram may be applied. Strictest confidence 
observed. Write today. 


\¢ vA © BELLOFRAM CORP. 1954 
} + 
*Trade Mark 


Cc r @wRA ¥™ 
fal 144 MOODY ST. i A Re Sh, 
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specifications of ca h type of resistor 
Has engineering drawings and photo 
graphic illustrations, covering munia 
ture through encapsulated types. MII 
and other government ratings are 
listed. Where applicable, government 


specifications are cross reter nced 


(20) ELECTRICAL WINDINGS, 
MAGNET COILS—Jettries Trans 
former Co., subsidiary of Leach Corp., 
1710 E. 57 St., Los Angeles 58, Cal 
Bulletin. Ilustrates typical coils and 
windings. Covers applications, manu 
facture, conductivity and resistivity 
Has complete magnet wire character 
istics table and tables on temperature 
coefhcient of resistance. Order infor 


mation and company history 


(21) VOLTAGE REGULATORS 

Westinghouse Electric Corp., 401 Lib 
erty Ave., Box 2278, Pittsburgh 30, 
Pa. Booklet, 20 pp. Fundamental ap- 
plication factors of step and induction 
voltage regulators are discussed, and 
charts are used to show graphically 
what popular practice is today. Both 
types of regulators are compared from 
the standpoints of maintenance char 
acteristics and the speed of response 
factor. Station and pole-type regula 
tors—both step and induction design 

are described. 


(22) MINIATURE CLUTCHES 

Miniclutch Co., 379 Morse St., Ham- 
den, Conn. Bulletin, 4 pp, depicts a 
line of miniature, one-way roller 
clutches, which permit drive in one di- 
rection with free-wheeling action in 
the opposite direction. Design and 
installation data and dimensions ar« 
given for roller assembles as well 

complete clutches. Information on th 
essential details of mating parts is also 
ndicated. Typical applications of one-, 
two and three-clutch assemblic s, with 
photographs and drawings, are in 


clud d 


(23) SOLENOID VALVES—Pantex 
Mfg. Corp., Pawtucket, R. I., Bulletin 
55, 6 pp, covers a line of 3 in. sole 
noid-controlled, pilot-operated, four- 
way valves. Models described includ 
true open-center valves of hollow 
spool construction and have an op 
erating range from 100 to 5000 psi 
and are interchangeable, mounting 
and port wis¢ with many 2000 and 
4000 psi valves Three basi types 


ol the S¢ solenoid valves are available 






Product Engineering — June, 1954 














OK aluminum bronze wear plates 


Practically every important automobile 
manufacturer now uses OK aluminum 
bronze wear plates on body dies. 


By a unique clading process, long-wearing alu- 
minum bronze is bonded to a machinable steel base. 
Cost is drastically lower when compared to solid cast 
bronze plates. A finer quality bearing surface is 
obtained, resulting in longer life. When fitting is 
required to suit die, steel backing of plate is easily 
machinable, and no difficulty is encountered drilling 


or counter boring through bronze surface. OK aluminum 
bronze plates ore applicable wherever a die has a sliding 
or cam action. A large selection of sizes of OK aluminum 
bronze plates is carried in stock . . . finished ground, flat 
and parallel . . . ready to ship. Simply send your draw- 
ings or sketches to our engineering deportment. 


Manvtocturers for the metalworking industry of: 
SLITTER KNIVES © SHEAR BLADES * SRONZE WAYS 
ROTARY SHEAR KNIVES © HARDENED SPACERS ¢ BALL 
RACES © HARDENED WAYS © WEAR STRIPS © GiBS 


CcinmcirmmatTioazas, Onto 





SIMPLIFY 

AND ELIMINATE 
WITH KSM 
STUD WELDING 


Time-consuming drilling, 

tapping, grinding and the need for 
elaborate jigs and fixtures can be 
eliminated when stud welding is 
specified for fastening applications. 
Both design and assembly are 
simplified, production is boosted 
while substantial savings in labor 
and material costs are realized, 


Stud welding is the efficient, 
fast application for plain studs, 
male or female threaded studs, 

with or without shoulders, 
eye-bolts, J-bolts, pins and a wide 
variety of square, rectangular, 
straight or bent shapes. Its 
applications are unlimited and have 
been thoroughly proved on 
countless applications. 


Studs can be applied at the rate of 
Six per minute and located within 
tolerances as close as .005 inches. 

True 90 degree positioning is 
assured. Weld strength exceeds that 
of the stud and the parent metal. 


Some typical uses of stud welding 
are suggested and types of 

studs available are shown here. 
Whether or not your needs are 
illustrated, think in terms of stud 
welding. Investigate what it can do 
for you. Get the complete story 

of KSM engineered benefits. 
Write KSM Products, Inc., 
Merchantville 8, N.J. 





STUD WELDING 
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solenoid valves are available with a 
total of 24 variations made possible 
through the use of two different sub- 
plates and six spool types 


(24) SPROCKETS, FLEXIBLE 
COUPLINGS, HUBS—Cullman 
Wheel Co., 1344 W. Altgeld St., Chi 
cago 14, Ill. Catalog, 16 pp, illus- 
trated with photos and listings, sizes, 
prices and instruction data are given 
There are also sections on uses, ad 
vantages, adaptability and flexibility of 
their interchangeable bushing system 


(25) CHAIN DRIVES—Ramsey 
Chain Co., Inc., Albany, N. Y. Cata 
logue 154, 19 Pp, prov ides data on op 
erating characteristics and service fac 
tors of chain drives. Information is 
included on how to select and order the 
proper drive. Heavy duty drives are 
described and details on lubrication, in- 
stallation and maintenance are in 
cluded Complete list of district sales 
and engineering offices and authorized 
distributors and representatives 


(26) SHOCK AND VIBRATION 
ISOLATORS Barry Cory Water 
town, Mass. Bulletin 538, 4 pp, pre 
sents detailed technical and applica 
tion information on the “Series 670 
and ‘Series 297” shock and vibration 
isolators. These units are designed to 
reduce shock and noise caused by im 
pact-type machines, and vibration and 
noise caused by heavy rotating and 
reciprocating machines. Isolators in 
seven load ratings, covering the rang 
from 500 to 4400 Ib per unit isolator 
and with their isolation efficiency for 
vibration at about 70 percent at 20 cps 
(1200 rpm) and 90 percent at 1800 
rpm, are described. Included are data 
on dimensions and loads, installation 
procedures, variation of natural fre 
quency with load, percent isolation of 
vibration for various frequencies and 
applied loads and performance under 


shock 


(27) CAM FOLLOWER ROLLERS 

Smith Bearing Co., Trenton, N. J 
Folder, 6 pp. Gives a detailed descrip 
tion of a new high capacity stud cam 
follower as well as the maker's regu 
lar type of follower. Load and life 


ratings are given and specifications for 


both models are included 

(28) ELECTRI¢ BRAKES 
CLUTCHES—Warner Electric Brake 
& Clutch Co., Beloit, Wis., Bulletin 














Designers - Manufacturers 
Purchasing Agents 


THE AICO PLASTICS APPLICATOR 


plastic material to provide any cd 1 pl 


THE AICO BOOKLET ON REINFORCED PLASTICS 


wi ec to 


are moided giv tf p! i propert 


NEW BOOKLET ON AICO FACILITIES show 
lecting a molder who its quail! n 
tions and delivery requirement 


Anyone or all of these valuable Aico Aids are FREE. Just attach 
coupon to your letterhead to get yours without obligation. 
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AMERICAN INSULATOR CORPORATION 


New Freedom, Pennsylvania 
Send me the FREE Aico Aids checked Aico Plastics Applicator 
Aico Booklet on Reinforced Plastics New Booklet on Aico Facilities A ida iC A N | N 5 U L ATO - 
NEW FREEDOM, PA. ‘ | Since 1916 
of > o- 
— , 5 
~. . “ 


MANY THINGS ARE BETTER BECAUSE OF AICO MOLDED PLASTICS 




























need a finish for low cost specify 


corrosion protection or ® 
showroom sparkle? iri? 





Whether you’re finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can @o with 
Iridite: 
ON ZINC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifications and 
ranging in appearance from olive drab through sparkling 
bright and dyed colors. 


ON Copper... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 

ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process in 
bulk. 


* ON MAGNESIUM Iridite provides a highly protective film in 
deepening shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE iS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. Ne 
exhausts. No specially trained operators. Single dip for basic 
coatings. Double dip for dye colors. The protective Iridite 
coating is not a superimposed film, cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
deta. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies" in your classified telephone book. 


Iridite is approved under government specifications 







































Catalogs and Bulletins continued 


No. 6158, 6 pp, describes and illus 
trates with photographs and engineer 
ing drawings the replaceable face elec 
tric brakes and the bearing-mounted 
and flange-mounted electric clutch 
couplings made in a range of arma- 
ture hub and rotor hub bore diameters 
Wattage ratings available are 10 and 
15w, max. Table of specifications is 
included. 


(29) POWER CONTROLS FOR 
ELECTRONIC SYSTEMS—Automa 
tic Switch Co., Orange, N. J. Publi- 
cation 528, 44 Pp, describes services 
and products for use on the power side 
of electronics systems. Discusses items 
designed and constructed to RETNA 
standards and covers such controls as 
automatic transfer switches, engine- 
generator starting units, differential re- 
lays, time delay relays and complete 
control panels. Information is given 
on such related subjects as: current 
surge tests, adequate lighting, relay 
protection ; auxiliary equipment for en 
gine generator controls 


(30) METAL “O”-RINGS—United 
Aircraft Products, Inc., Ring Div., Box 
1035, Dayton 1, Ohio. Bulletin 54391, 
20 pp, deals with vented and standard 
“O” sealing rings and their various 
industrial applications where they are 
used for static sealing of high and 
low pressures and temperatures. IIlus- 
trates typical points of installation of 
these rings in several products 


(31) FLEXIBLE SHAFT ACCES- 
SORIES—S. S. White Industrial Div.., 
10 E. 40 St., New York 16, N. Y., 
4 pp, Bulletin 5403 describes a line of 
aircraft accessories for use with flexi- 
ble shafts. Included are engineering 
drawings, dimensions and operating 
characteristics of mechanical screw 
jacks, pressure bulkhead fittings and 
flexible adapters. 


(32) SELENIUM RECTIFIERS— 
Sarkes Tarzian, Inc., Rectifier Div., 
115 N College Ave., Bloomington, 
Inc. Catalog 666, 72 pp. This new 
handbook includes an up-to-date rec- 
tifier replacement othe Different 
types of selenium rectifiers are treated 
in detail in separate sections of th 
book. Suggestions for applications 
ind engineering data provided 


(33) SLIDE RULE FOR THER 
MOSTATIC CALCULATIONS—Me 


chanical Industries Production Co., 217 


Product Engineering — June, 1954 














NEW2 


Performance-Rated’ 
INTEGRAL H.P. MOTORS 








































Now available in 
1...1%...2 HP. sizes— 
NEMA frames 182 and 184. 


o match your needs 


SMALLER — LIGHTER 

More uniform silicon-laminated steel; thinner, tougher 
“Mylar” slot insulation — just two of the many technical 
developments that help make these new Century 


Performance Rated Motors so much smaller and lighter. 


BETTER PROTECTION 

New concepts of internal motor ventilation permit end 
bracket and frame design that gives far better protection 
from falling liquids and solids... still maintain 


40°C. temperature rise. 


MORE FLEXIBLE MOUNTING 


You can even have cushion mounting with these new 
Century Integral H.P. Motors — your choice of sleeve or 
ball bearings. Ball bearing motors mount vertically, 
upside down, in any position. End brackets can be rotated 


for top protection in any position. 


EVEN MORE DEPENDABILITY 


Improved plastic impregnating varnish and plastic insulated 
magnet wire provide unusual resistance to abrasion, moisture 
and heat. These new materials possess far better dielectric 
qualities. Die cast aluminum rotors are individually, 


dynamically balanced to assure freedom from vibration. 


Call Your Century Application Engineer... 


Ask him about the new Century Performance Rated 
Integral and Fractional H.P. Motors. 





Offices and Stock Points 
in Principal Cities 











CENTURY ELECTRIC COMPANY ~- 1806 Pine Street + St. Lovis 3, Missouri 
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PRECISION PLASTA 
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Cast brush holder for 

General Electric aircraft 2 

generators lowered costs, = 
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Lever casting of Atlantal- 
loy #31 manganese bronze 
with tensile strength of “% 
100,000 psi for Sargent & F 
Greenleaf’s manipulation- . 
proof lock. 
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Rugged skirt door operat- 
ing mechanism cast for 
Pennsylvania Railroad 
cars manufactured by the 
Budd Company. 
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810 Bloomfield Avenve 





Today, ATLANTALLOY CASTINGS 
are used where precise dimensions and 
high physical values plus economy are 
essential. These unique precision plaster 
mold castings can improve your product 
design and reduce your costs: 


PRECISION — Meet precision machin- 
ing tolerances. Average limits, + .005 
on one side of parting line. Minimal or 
no machining or finishing. 


DESIGN — Compared with other tech- 
niques, this casting process makes 
possible the production of parts which, 
because of high physical properties, 
could not economically be produced by 
other means. Complicated assemblies 
requiring several machined parts can 
be cast accurately as one piece, including 
designs having internal teeth, stops and 
blind gear teeth. A wide range of 
Atlantalloys are available for your design 
needs. Chemical certification on request. 


EXCLUSIVE CASTING FEATURES — No 
gas formation when metal enters mold, 
and no ebullition of liquid metal. Self- 
venting molds yield to metal, cool slowly. 
Castings are practically stress-free with 
superior grain structure. Loose cores per- 
mit “impossible” designs. Finishes are 
exceptionally smooth and clean. 


ECONOMY — Major savings in machine 
work because of high finish, uniformity 
and accuracy. End costs below machined 
parts from rougher-type castings, even 
for limited volume runs. Greater savings 
for large runs. Time and material sav- 
ings since uniform castings always fit 
your jigs and fixtures without rejects. 
Tool life extended because castings have 
no blow holes, hard spots, or inclusions. 


SALES REPRESENTATIVES 
Middle Atlantic States — Beemer 
Engineering Co., 401 North Broad St. 
Philadelphia 8, Pa. 

New England — J. C. Tarbel Associates, 
Inc., 64 Park St., Springfield 2, Mass. 






More facts on “High Quality 
Precision Castings for Industry”. 
Write for your free copy! 


Estab he 


“CASTING and ENGINEERING CORP. 


e Clifton, N. J. «© PRescott 9-2450 
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Ash St., Akron 2, Ohio. Slide rule 
computer designed to fit into project 
work books is being distributed to en 
gineers engaged in thermostatic work 
It incorporates all nine standard scales 
including Cl reciprocals. It is 10 in. 
long, 4 in. wide. This new slide rule 
contains suitable formula for calculat 
ing applications for thermostats, used 
to protect sub-fractional horsepower 
motors, air conditioners, window and 
fans, lighting transformers, 
signal equipment. In addition to 
standard scales, the slide rule contains 
trigonometric formula for right tri 
angles, sines and limits of value by 


exhaust 


quadrant as well as natural functions 
Also included are slide rule settings 
for general equivalents, a 4-place loga 
rithmic table, decimal equivalents to 
thirty-seconds and a long list of com 
monly used arithmetic, algebraic and 
geometric formuli. A complete set 
of standard slide rule directions is in 
luded. 


(34) UNIONS, CHECK VALVES 
Catawissa Valve & Fittings Co., Cata 
wissa, Pa. Catalog 11, 24 pp, con 
tains engineering data and specifica 
tions on hot forged steel pipe unions 
and swing check valves. In addition, 
full alloy and full stainless steel un 
ions are also described. A special sec 
tion is devoted to double-start unions, 
which are said to provide 280 percent 
faster opening and closing by virtue of 
their double-start threads. 


(35) CAPACITORS—Astron Corp 
255 Grant Ave. E, Newark, N. J 
Catalog AC-4, 48 pp. Latest availabl: 
types, complete listings, and technical 
data on electrolytic, paper-foil, and 
metallized-paper capacitors, arranged 
according to operating temperature 
and performance characteristics as well 
as by case types. Among the new 
products included are plastic encased 
and sealed paper units with a special 
patented seal which makes the capaci- 
tors impervious to moisture, humidity 
and soldering iron heat. Familiar 
standard types for operation at 85 
deg C and high-temperature, minia 
ture, metal-cased units for operation at 
125 deg C are also shown 


(36) BIMETAL STRIP THERMO 
STATS—Stevens Mfg. Co., Inc., 69 S$ 
Walnut St., Mansfield, Ohio. Bulletin, 
2 pp, describes company’s line of Type 
W bimetal strip thermostats for use 
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ON-CENTER FACE 
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Face Gears... on: an inviting design solution to 


90° and other angular drives. Outstanding advantages of 
face gear applications are: more compact design, easier 
assembly, and capacity for high speed. 





Both face gear and pinion can be produced with great 
accuracy on the Gear Shaper, and at costs so low that de- 
signers prefer face gears for many angular drives. A 
special bulletin of principles and applications of face gears 
is yours for the asking. 

Special instruction sheets for 
-8. determining the active face 

width of both ‘on-center’ and 

off-center’ face gears will be 

sent free of charge. Copies 

may be obtained by writing THE 

the nearest Fellows office. 





GEAR SHAPER COMPANY 


Head Office and Export Department: 78 River Street, Springfield, Vermont. 
Branch Offices: 319 Fisher Bldg., Detroit 2 ¢ 5835 West North Ave.,Chicago39 ¢ 2206 Empire State Bldg., New York 1 
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PRESIDENT REPORTS ON CENTRALIZED LUBRICATION 


“Our first year’s savings of $41,184 | 


more than paid for Farval” 


( NCE a day, every day of the week. 

133 presses in a midwestern metal- 
working plant were stopped for oiling. It 
took all of 11 men’s time to do the job 
Sometimes certain bearings were missed 
So, shutdowns for bearing repairs and 
parts replacement were frequent and 
eX pre nSiUvE 


Then management learned of Farval 
Centralized Lubrication. They invested 
in 133 Farval systems for their presses 
Results were immediate and startling! 
Not a single shutdown for oiling! Not a 
single shutdown for repairs! Not a single 
shutdown for replacement of parts due 
to inadequate lubrication. Farval elimi- 
nated the “human element” and saved 
$41,184 the first year in man hours alone 
In addition, there was a 75% savings in 
lubricant and hundreds of production 


hours have been saved. All this in just 
one year! With comparable savings re- 
ported each year, no wonder this com- 
pany 1s so overwhelmingly in favor of 
centralized lubrication ! 


FARVAL is the foolproof Dualine system 
of centralized lubrication that delivers 
a measured amount of clean lubricant at 
regular intervals to every bearing. From 
a central station, lubricant is pumped 
under pressure to a measuring valve at 
each bearing, delivering the exact amount 
of lubricant required 


FREE LUBRICATION SURVEY— Let us send 
one of our lubrication engineers to in- 
spect your plant equipment. Without 
obligation, he will present a written 
analysis of what Farval can do for you. 
White also for Bulletin 26 for the com- 
plete Farval story. 


The Farval Corporation 


3279 EAST 80th STREET - CLEVELAND 4, OHIO 


Parval is an affiliate of The Cleveland Worm & Gear Co. Represented in Canada by Peacock Brothers, Limited 
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Catalogs and Bulletins continued 
in refrigerators, rectifier fans, elec 
tronic and avionic devices and indus 
trial apparatus requiring sensitive, pre- 
cise control of high-wattage heater 
loads is described. Operating princi 
ples, ratings, construction details, di- 
mensions and various terminal arrange- 
ments shown in diagrams, tabular data 
and photographs 


(37) RUBBER “O” RINGS—Goshen 
Rubber Co., Goshen, Ind. This 12-pp 
brochure gives detailed information on 
compounds, groove dimensions and 
sizes. Also contains diagrams of typical 
applications. 


(38) FLUSH LATCHES—Hartwell 
Co., 9035 Venice Blvd., Los Angeles 
34, Cal. Catalog, 48 pp, illustrates 
and describes dimensions, assembly, 
installation, combinations, parts list 


(39) TOGGLE SWITCHES—Micro 
Div. of Minneapolis-Honeywell Regu 
lator Co., Freeport, Ill. Catalog Num 
ber 73a, 12 pp, covers 19 precision 
snap-action toggle assemblies and over 
ninety AN and JAN approved designs, 
including assemblies that will control 
anywhere from 1 to 24 separate elec 
trical circuits. The catalog has com 
plete dimensions, operating character 
istics, electrical ratings and contact 
arrangements on aircraft, mobile, ma- 
rine, railway and other low voltage 
d-c applications. All have standard 
bushing or panel mounting conne 
tions. In many cases there is a choic 
of either solder, lug or screw terminals 


(40) AIRCRAFT FLUID PRES 
SURE SWITCHES— Aircraft Controls 
Co., Div. of Gorn Electric Co., Stan 

ford, Conn. Bulletin 101, 4 pp; d 

scribes both metallic diaphragm and 
metallic bellows types of fluid pressure 
switches, all of which meet basi 
Army, Navy, and Air Force standards 
Pressure, high and low differential 
pressure, altitude and other special 
purpose types are included, together 
with float switches 


(41) METAL BELLOWS—Flexon 
ics Corp., Maywood, Ill. Catalog 140, 
16 pp, and design guide covers manu 
facture, design, applications and speci 
fications for bellows in stainless steel 


monel, brass and other metals 


(42) TUBE 
Products Div., 


FITTINGS D koron 
Samuel Moore & Co 
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IMPROVE PRODUCT 
PERFORMANCE 


-and boost productivity 
in your plant! 


Hydraulic power has benefited hundreds 
of products and can help countless more. 
But NONE so much as the machinery in 
your own plant! For hydraulics applied to 
machine set-ups and operations can cut 
your costs substantially and increase output. 

Why pay for labor over and over and 
over?—when hydraulics can replace manual 


RIVETT FURNISHES A COMPLETE LINE 


BROADEN PRODUCT 


USEFULNESS 


* AID CUSTOMER 
CONVENIENCE 


WHERE’S THE LIMIT TO WHAT YOU CAN DO WITH 


Hydraulic. 











effort on forming, handling, machining, 
finishing, and other operations; and do a 
faster, better job with less chance for error. 

Invite your local Rivett Representative 
to visit your plant—study your processing 
—and make recommendations. He'll lower 
your costs and put you in a far better 
competitive position. 


OF AIR AND HYDRAULICS — 


CAN PROVIDE ANY REQUIRED CIRCUIT FOR ANY TYPE APPLICATION! 


Hydra 
16 





Baltimore, Md.—Colliflower, inc., Baltimore National 
Pike, Ellicott City, Md 
Boston, Mass.—L. W. Sheehy, 1104 Pork Squore Bidg 
Buffalo. N. Y.—Loane Engineering, | 807 Elmwood Ave 
Chicago, Ili.— MacMillin Engineering, 1737 Howord St 
Cincinnati, O.—Seifreat-Eistod Machy,, P.O. Box 2508 
Cleveland, O.—Garco Machy., 21000 St. Clair Ave 
Columbus, O.—Seifreat-Elstad Machy., P.O. Box 922 
Delies, Tex.—Womock Mach. Supply, 6409 Maple 
Deyton, O.—Seifreat-Eistad Machy., P.O. Box 332 
Detroit, Mich.—Fors Soles Co., 2832 E. Grand Bivd 
Flint, Mich.—Shively Bros., inc. 719 E. 2nd Avenve 
Les Angeles, Calif. —Poaul-Munroe Co., 4865 E. Gage 
Ave., Bell, Calif 


Dept. PE 6 


WHEN YOU APPLY HYDRAULIC 





c 


RIVETT LATHE & GRINDER, INC. @ 


odels 7? mode 


AUTHORITIES —in applying a 





Volves Hydraulic Po 


wer 


Mil wevkee, Wis.— MocMillin Engineering Corp., | 
Howeord St., Chicago 26, lil 

Minnecpolis & $1. Pauv!, Minn.—Anderson Machine 
Too! Co., 2641 University Ave. St. Po 

Newerk, N. J.—The Airoyal Company, | 97 
field Ave., Maplewood, N. J 

New York City—The Airoyal Company, 6 Church St 

Philedeiphia, Pa.—The Battersby Co, 370! N. Brood St 

Pittsburgh, Po.—F. R. Magill Co. 44 McKnight St 

Portiand, Oregon —Hydraviic Power Equip. Co. 2316 
N. W. Sovier St 

Richmond, Va. — industric! Supply, 15th & Franklin 

Rochester, N. Y.— Genesee Machine Builders, inc, 
1732 Hudson Ave 


7 Spring 
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OR AIR POWER 
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ir and hydraulic power 





A a ves 
Se jeu 
St. Levis, Mo. — W m Scheer aRd 
Salt Lake City, Uteh—J. M. Grisley M 4 
S. W. Temple St 
San Francisco, Colif.—Ditren Engr. & Sales, 5 
Cloremont Ave skiond ¥ ' 
Seattle, Wash.—Hydraviic Power Equis 
N. W. Sovier St., Portiaond re 
Tulsa, Okle.—John G. Burke & p Box , 
Wichite, Ken. —Ficke Engr. & Supply Pattie 
Terente, Ontario—D. M. Duncen Moc? 
197 College St 
Windser, Onterio—D. M. Duncan Mochy iid. 


1958 Wyandotte St 





Brighton 35, Boston, Mass. 


Air and Hydraulic 
Valves and Cylinders, 


Hydraulic Power Units, 


You Enjoy The Economy Of Quality 
With Townsend Tubular Rivets 


If you use tubular rivets in your assem- 
bly operations you know that uniform 
physical properties and accurate di- 
mensions are essential to efficient op- 
eration. We, at Townsend, know it too. 
That is why wire of the proper grade 
and analysis is drawn to specifications 
in Our Own wire mill to assure positive 
control of the quality you enjoy when 
using Townsend tubular rivets 

Since tubular rivets are set with com- 
paratively littie pressure, they are often 
used in materials which cannot stand 
the impact required to set solid rivets 
In these cases the uniform ductility of 
Townsend tubular rivets is doubly 
important 

Townsend tubular rivets feed readily 
into any make of automatic machine 
may also be set easily by hand. Their 
appearance is good—adds to the attrac- 
tiveness of your product. They weigh 
less than many other types of fasteners 
—reduce product weight 

The majority of Townsend semi- 
tubular rivets are made with an ex 
truded hole which is tapered. When set, 
there is more material in the clinched 
end which produces great holding 
power and develops a shear strength 
comparable to other fasteners 


Townsend tubular rivets are used ex- 
tensively in the electrical industry for 
assembling radio and television sets— 
in the automotive industry to assure 
safe, positive fastening of lining to 
brake shoes—in the furniture industry 
and many others where quick, secure, 
economical assembly is desired. These 
rivets are available in a wide range of 
sizes in steel, brass, aluminum and 
copper 

In addition to being the world’s larg- 
est manufacturer of a complete line of 
rivets, Townsend has become known as 
“The Fastening Authority”—has devel- 
oped special skills and accumulated 
experience in assembling products of 
metal, wood, plastics, fabrics and glass 
This knowledge enables Townsend 
engineers to help select or design the 
fastener best suited to your product 
and assembly methods. They have over 
10,000 special and standard items to 
draw upon. Also, Townsend's tremen- 
dous capacity of 60-million pieces daily 
is your assurance that delivery will keep 
pace with your production. You can 
depend upon Townsend as a reliable 
source of quality fasteners at a reason- 
able cost. To enjoy the economy of 
quality—specify Townsend fasteners 


aes bS< 


ownsen 


COMPANY + ESTABLISHED 1816 
NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 


Cherry Rivet Division + Sento Ane, California 


THE FASTENING AUTHORITY —Experience: over 138 yeors—Capacity: sixty-million ports 
daily—Products: over ten-thousand types of solid rivets—cold-headed parts—Cherry Blind Rivets— 


Twinfast Screws — self-tapping screws —tubular rivets —locknuts— special nails— formed wire parts 


Plants: New Brighton, Pa.—Chicago, Ill.—Plymouth, Mich.—Santa Ana, Calif 


in Caneda: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


Catalogs and Bulletins continued 
Mantua, Ohio, Bulletin, 2 pp, de 
scribes fittings designed especially for 
use with “Dekoron”’ plastic instrument 
tubing or ‘Impervapak Poly-Cor’’, 
types of multiple tube instrument line 
harness .The bulletin is illustrated 
with exploded and section views, and 
gives part number and dimensional 
data for ordering 


(43) GERMANIUM DIODES AND 
TRANSISTORS—-Radio Receptor Co., 
Inc., 251 W. 19 St.. New York 11, 
N. Y. Bulletin No. G-23 is fully il- 
lustrated with charts, voltage curves 
and diagrams and lists product applica- 
tions. A total of 32 different german 
ium diodes are listed, including four 
JAN types and nine hermetically 
sealed diffused PNP junction transis 
tors 


(44) ELECTRIC INSTRUMENTS 
ACCESSORIES—Burlington — Instru 
ment Co., 153 N. 3 St., Burlington 
lowa. Catalog N-1 presents character 
istics of instrument design in respect 


to size, type of material of the case 


and style of mounting in a series of 
column headings, under which the con 
secutive sections are listed with prices 
for the different types or instruments 
such as microammeters, milliammeters 
ammeters, voltmeters and other units 


(45) ELECTRICAL CONTACTS 





AND ASSEMBLIES—P. R. Mallory 
& Co., Inc., 3029 E. Washington St., 
Indianapolis 6, Ind. Catalog, 60 pp, 
Contains many line drawings, photo- 
graphs and descriptions, charts and 
tables, and gives a description of the 
many types of centact materials, their 
applications, and the advantages of 
each. Aids in the selection of the 
proper contact material for any applica- 
tion, presents detailed assistance toward 
design of contacts and contact assem 
blies in economical and practical 


forms 


(46) HIGH STRENGTH STEEL 

Bethlehem Steel Co., Bethlehem, Pa 
| Catalog 353, 66 pp. Describes the 
properties and features of Mayari-R 
steels and their advantages in the 





manufacture and wear and corrosion 
resistant properties in industrial equip 
ment and equipment for the construc 
; tion industry; in bridges; pipe; and in 
mining, transportation, and marine 
} construction. Contains many drawings 
| showing the cold form shapes and 





Catalogs and Bulletins continued 
many illustrations. Also has a number 
of graphs and charts, plus pictures of 
corrosion test specimens, showing the 
various characteristics. 


(47) VARIABLE PITCH SHEAVES 

-Speed Selector Inc., 18-V Noble 
Court, Cleveland 13, Ohio. Bulletin, 8 
pp, gives typical applications of 
sheaves on various types of machines 
and power-driven equipment. Dimen- 
sional drawings and charts provide 
the necessary engineering data on 
sheaves available in seven standard 


sizes from 3 to 8 in. od. Capacities | 


range from 3 up te 15 hp. One full 
page is devoted to combination sheave 
size selection tables; another is a chart 
on belt length center distances 


(48) WELD FASTENERS Penn 
Engineering and Mfg. Co., Doyles- 
town, Pa. Catalog describes self-locat- 
ing we ld fasteners of steel and stainless 
steel. These fasteners which provide 
load bearing threads in sheets too thin 
to thread, are designed to eliminat: 
burn-outs in thin sheets, complicated 
electrodes and pilots, indexing and re 
tapping to remove weld splatter. Cata- 
log shows design features which over 
come these common shortcomings and 
gives pertinent specification data 


(49) CAST BRONZE & COPPER 
PRODUCTS—The American Brak« 
Shoe Co., 4930 Manchester Ave., St 
Louis 10, Mo. Booklet J-4515, 24 pp 
Has illustrations showing the many 


cast bronze and copper products for 


general industry, also offers an alloy 
chart listing the composition, analysis, 
properties, and applicable specifications 
for copper, babbit, bronze, and alumi- 
num alloys. Performance characteristics 
and specihe product uses of the alloys 
are listed in a casting guide section 


(50) MINIATURE COMPUTING 
DIFFERENTIAL Ford Instrument 
Co., Div. of Sperry Corp., 31-10 
Thomson Ave., Long Island City 1, 
N. Y. Bulletin, 2 pp, illustrates and 
describes a new 3 in. mechanical com 
puting differential, the latest and 
smallest addition to this firm's line of 
ultra-precision single spider gear dif 
entials. The unit performs additive 
and subtractive operations in a work 
ing circle of 1.000 in. max dia. Data 
on speeds temperatures and constrt 
tion are provided, as well as perforn 


ance curves and detailed specifications 


Townsend Saves Servel $14,624 On 
Part For Electric Room Air Conditioner 


The many luxury features you enjoy 
with Servel’s electric room air condi- 
tioner stem from careful attention to 
every detail of design and assembly. This 
enables Servel to provide the benefits of 
better health and greater comfort in an 
efficient, moderately priced unit 

This is possible because no part is too 
small to be thoroughly analyzed as to 
function and cost. For example, the part 
shown here is one of the reasons for the 
efficient assembly of the unit. Four of 
them are used to mount the compressor 
hold it securely in position to help assure 
smooth, quiet performance 

Until a Townsend engineer devised 
this improved part, Servel used an expen 
sive machined part. It was cut from a 
hexagon bar, tapped to receive a bolt 
which was held in place by a _ lock 
washer. 

The part as redesigned by Townsend 
is made in one piece by cold-forming 
threads are rolled for greater strength 
and accuracy. The bolt was eliminated 
and replaced with a nut and lock washer 
in the assembly. Scrap loss was cut to 
virtually zero. The Townsend part is 
stronger and just as accurate. Annual 


savings amount to $14,624. Servel effects 
a big reduction in overall costs—at the 
same time produces a unit that is jam- 
packed with quality and performance. 

This is merely one example of how 
the Townsend method of producing fast- 
eners and small parts saves thousands of 
dollars annually for cost-conscious man- 
ufacturers in many industries. On ma- 
terial alone, other companies save from 
$3.00 to $125 per thousand pieces have 
reduced assembly time and improved 
their products as well 

In addition to making the best possible 
products, Townsend has the versatility to 
produce regularly more than 10,000 spe- 
cial and standard types. It has the capa- 
city to produce these items in tremen- 
dous quantity—60 million every day 

This all adds up to why Townsend has 
become known as “The Fastening Au- 
thority"—a reliable source of quality 
fasteners at reasonable cost. To learn 
more about the possibilities of new 
economies in your Operation, write for 
Bulletin TL-89. Or send samples or 
sketches of the parts you wish improved 
and we will have one of our engineers 
call to discuss your problem 


COMPANY + ESTABLISHED 1816 


Sales Offices in Principal Cities 


THE FASTENING AUTHORITY —Experience: over 138 yeors—-Capacity: sixty million ports 
doily—Products: over ten-thousand types of solid rivets—cold-headed parts—Cherry Blind Rivets— 


Twinfast Screws — self-topping screws — tubular rivets —locknuts— special nails— formed wire parts 


Plents: New Brighton, Po.—Chicago, Iil.—Plymouth, Mich.—Santa Ana, Calif 


In Caneda: Pormenter & Bulloch Manufacturing Company, Lid, Gononoqve, O.worio 












SYNTHANE 

















































laminated 
plastics at work 





In chemical applications 


Synthane's chemical-resistant properties, 
smooth surface, and durability are valuable 
to the photographic industry. Synthane 
components ore used in preparing and 
developing sensitive films. 





In electrical applications 
Numerous insulating parts made of Synthane 
are used in radio and TV sets. Synthane 
supplies dielectric strength, the ability to 
resist elevated temperatures and excellent 
insulation resistance. 


Where many properties 
are needed Synthane is a favored 


base material for p.inted circuits. It has 
chemical resistance to resist etching acids, 
dielectric strength, dimensional stability 
and it bonds securely with copper foil. 


What's your PROBLEM ? 
MAIL COUPON FOR FREE FOLDER 


| Our 25th Year 
| SYNTHANE CORPORATION | 


4 River Rood, Ocks, Pa 

Please send me your free folder describing ad- 
vantages, properties, uses ond kinds of Synthane 
plastics 


Name 


Company 


Address 


Title | 
| 
| 
| 
; 


City Zone Stote 


| 














MEETINGS 





June 20-24 

THE AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS — Semi-Annual 
Meeting. Hotel William Penn, Pitts- 
burgh, Pa. Here is a list of the 
various technical sessions, and in pa- 
renthesis the number of sessions de- 
voted to that subject throughout the 
week. Instruments & Regulators (2); 
Power (5); Machine Design (4); 
Heat Transfer (5); Gas Turbine 
Power (4); Metals Engineering (5) ; 
Rubber & Plastics (2); Fuels (2): 
Lubrication Activity (including avia- 
tion) (3); Production Engineering 
(4) ; Metal Processing (3) ; American 
Rocket Society (2); Materials Han 
dling (2); and Management (2). A 
variety of plant tours are also avail 


able. 


June 21-24 


INSTITUTE OF AERONAUTICAL Sci 
ENCES—IAS Building, 7660 Beverly 
Blvd., Los Angeles, California. Th 
Annual Summer Meeting. 


June 21-25 


SUMMER AND PACIFIC MEETING O! 
AIEE—Hotel Biltmore, Los Angeles 
Will show latest developments in 
nucleonics, computers, power genera 
tion, and others. The technical pro- 
gram will feature presentation of 200 
papers at 48 sessions. 


June 21-25 

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY—Cambridge, Mass. A 
special one-week summer program in 
corrosion, to summarize the funda 
mentals and recent advances in this 
field. Discusses proper selection of 
materials; chemical treatment, selec- 
tion of coatings and alloys, practice of 
cathodic protection, corrosion testing 
Tuition for course is $100 


July 13-15 


WESTERN PLANT MAINTENANCE 
SHOw—Los Angeles, Pan Pacific Au- 
ditorium. Solutions to maintenance 
problems peculiar to Pacific states in- 
dustrial operations will be emphasized. 
At the opening session the discussion 
will be on maintenance organization, 
management, planning scheduling and 
training personnel. The balance will 


be a series of section conferences 





July 27-28 


INTERNATIONAL UNION OF THEO- 
RETICAL AND APPLIED MECHANICS— 
ith General Assembly, Brussels, Bel- 
gium. Address gueries to: Dr. Hugh 
L. Dryden, 1724 F Street, N. W., 
Washington 25, D. ¢ 


Aug. 23 Sept. 3 

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY—Cambridge, Mass. A 
two-week special summer program in 
The Automatic Control of Machine 
Tools. Morning Sessions will be de- 
voted to studies of systems and com- 
ponents. Afternoon sessions will cover 
programming techniques, using the 
numerically controlled milling machine 
developed in the servomechanisms lab- 
Tuition for the 
course is $160 


oratory two-week 


Aug. 25-27 


WESTERN ELECTRONICS SHOW & 
CONVENTION—Los Angeles Pan-Pa 
cific Auditorium. The show and con- 
vention are sponsored by The West 
Coast Electronic Manufacturers Asso 
ciation and The Los Angeles and San 
Francisco sections of the Institute of 
Radio Engineers 
Aug. 30-Sept. 3 

SIXTY-THIRD ANNUAL CONVEN 
TION & TRADE SHOW OF THE PHOTO 
GRAPHERS ASSOCIATION OF AMERICA 

Conrad Hilton Hotel, Chicago, 11] 
Theme of affair is the rapid growth of 
photography as a tool of industry 
Print exhibits, 
discussions on newest techniques 


demonstrations, and 


Sept. 1-16 


INTERNATIONAL ELECTRO-TECHNI 
CAL COMMISsSION—University of 
Pennsylvania, Philadelphia, Pa. The 
Golden Jubilee Meeting. The commis 
sion seeks a better understanding be 
tween electrical engineers of various 
countries with common means of ex- 
pression and standards for electrical 
machinery and apparatus 


Se pt. 13-25 


First INTERNATIONAI 
MENT CONGRESS & 
Philadelphia, Pa. Technical sessions 
will run through this period, while 
the exposition will open on Wednes- 
day the 15th. Eight technical societies 
are cooperating with the Instrument 


INSTRU- 
ExPOSITION 


Society of America in arranging the 
meeting. 
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Properties of Synthane 


In addition to those mentioned in the text, Synthane 
has the following importont properties. 


Chemical resistance. Synthone re 
sists most acids and olkalis in 
moderate concentrations. It is also 
resistont to corrosive atmospheres 


Low moisture ion. Most 
grades of Synthone ore highly 

sture ial grades 
ere available for applications 
where absorption must be at o 
m.aimum 

















Thermosetting. Synthone will hold 
its shape under elevated temper 
otures. It cannot be reheated and 
reshaped; once formed it is per- 
manent (If post-forming is essen 
tial, special grades ore available ) 


Availability. In addition to more 
thon 33 grodes of sheets, Synthone 
is also supplied in many grades of 
rods, tubes and special shapes 
Molded-lominated and molded 
macerated ports are also manu 
factured A complete labsic ating 
service is Qva:lable 


@ A major problem in aircraft design 
since the very beginning has been proper 
landing gear. The Wright brothers used 
rigid, sled-like runners. For many vears 
shock cord —giant-sized rubber bands 
took up the load. As planes grew larger 
and landing speeds climbed, the modern 
air-oil shock strut was developed. An 
important component in the largest land- 
ing gear struts now made is Synthane a 
laminated plastic 

Ihe pistons used in shock struts must 
shock- 


be tough, mechanically strong 


resistant, machinable, light in weight 
impervious to oil, long-wearing and 
non-scoring. They must bond sex 


to aluminum cores. Dimensional stabil- 


Our 25th Year 


SYNTHANE CORPORATION, OAKS, PA 


ity is necessary over a wide range of 


operating tempcratures 


plies all of these neecke 
are hundreds 


electrical 


for S ynthar 
mechanical properties 
different grades of tl 
ated plastic hel; 
specitx ations If 
material witt 

in combinat 


answer. Our pplies | 
formation about Synthane sheets 
tubes, and fabricated parts. To get y 
copy ple ase write us. Synthane Corpor 


Road, Oaks, Pennsylvani 
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“itt, and wider use 


PEARLITIC 
MALLEABLE 
“CASTINGS 


_as-ehgineers become aware 
of its many advantages 


| DESIGN ADAPTABILITY: Because of its good fluidity, it 
_cati be cast in thin sections and in compligated shapes. 
- ws , 


HIGHER STRENGTH: Ultimate strengtlis range between 
60,000 and 90,000 psi; yield strength Hetween 40,000 and 
70,000 psi 

EASILY MACHINED: Machimability index (B1112 
Steel = 100) ranges between,80 and 90. 


WEAR RESISTANCE» Withstands excessive wear 
under heavy loads.at high speeds. 


LOCALIZED" HARDENING: Sections of the casting 


can berflame hardened or induction hardened before 
OY alter machining. 


BEARING PROPERTIES: Good non-seizing properties 
in metal-to-metal contact. 


FINE FINISH: Can be given a very smooth finish 


where desired 


You will find many applications for Pearliti 


Malleable castings — particularly as a replace t 
for forgings, stampings and cophaeaienlilice 
reduced weight, less machining time, fewer g@sembly 
operations and better appearance apna 
production and sales considerations, 


a 
NATIONAL 


MALLEABLE AND STEEL 


CASTINGS (oe 


The Nation's largest independent producer of malleable and pearlitic malleable 


A 9266 
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Ad Libbing by the Editor 


Not long ago I had an interesting 
time listening to Doctor James Prier 
of Syracuse University explaining some 
of the mysteries of the human body 
More than 90 percent of the adults 
have had polio, he told me. When I 
asked him how that was determined 
he told me that blood analysis revealed 
the remains of the anti-biotics that 
had killed off the polio germs 

Now I would not be surprised to 
learn that I have slight twists on some 
of the medical terminology and ex- 
planations, just like a news reporter 
gets his engineering all twisted. But 
I am certain that the statements as I 
have given them are substantially cor 
rect. In other words, any and every 
disease with which an animal body 
must contend, leaves its mark. The 
mark may be scars, lesions or the evi 
dence of germs. 

To some extent. there has been de 
veloped in engineering quite a few 
methods of analysis or tests that will 
reveal the conditions to which a ma 
terial has been subjected. Photomi 
crographs, etchings and hardness tests 
often tell interesting stories Leuder 
lines, evidence of stress corrosion 
and fatigue cracks give clear indica 
tions to a trained observer 

Discolorations sometimes tell the 
temperature to which a part has been 
subjected Temps rs, scale or plastic 
flow may tell the same kind of a story 
Hardness readings over the longitu 
dinal cross-section of a piston will 
establish the paths of heat flow 

Presumably there are many mor 
detectable and measurable properties 
that reveal the history of a material 
part. But I wonder if the medical 
profession ts not a few steps ahead of 


engineering in the ability to diagnosé 
Satisfactory Wear 


Recently I heard a slogan credited 
to a General Motors research executtv 
Our job is to de sign f roducts to weat 
out to our customers atisfactior 
Many a great truth is spoken in jest 


and that remark is an example. It also 
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Sans, Souci continued 


reminds me of a talk I had with the 
late Joseph Ledwinka, for many years 
chief engineer of the Budd Company. 

“When wiil automobile bodies be 
made of aluminum?” I asked him. 

He answered with the question, 

Why should automobile bodies be 
made ot aluminum ?”’ 

There are two good reasons,”’ I had 
the temerity to say. “In the first place, 
the lighter weight will save gas. Sec 
only, an aluminum body won't rust.” 

‘American automobilists don’t care 
much about the amount of gasoline 
they use, nor do they want their auto 
body to last much more than five years. 
The American automobile owner is 
always looking for an excuse to buy 
a new car and is not happy to ride in 
a car that looks out of date. The 
average auto owner would not like it 
if his car body did not wear out rea- 
sonably soon and thereby give him a 
good excuse to buy a new car.” 

In other words, the auto body that 
wears out in seven or eight years, 
wears out to the customer’s satisfaction. 
Another point of view is that the 
product should “wear out all over at 
the same time,” just like the one-horse 
shay. 


Beware of Superlatives 


Recently in a speech a man stated 
that, “There is only one reason, and 
one reason only, why a man buys a 
given machine or piece of production 
equipment. He buys the machine that 
will produce the most.” 

Superficially, that sounds like a true 
statement. Actually, the statement is 
greatly over simplified. The physical 
size of the machine, the cost of mainte- 
nance, the degree of precision to which 
it can produce, its flexibility, the 
amount of skill required to operate it, 
and many other factors must be con- 
sidered if the machine is being bought 
with any degree of intelligence. 

In addition, it often becomes pain- 
fully obvious that it is impractical or 
impossible for an operator to get the 
rated production out of a machine. 
The chief engineer of a machine tool 
company told me this story as he was 
showing me a new model machine. 

“The first one of these that we 
sold did not do so well. We had cor- 
rectly figured feeds and speeds and 
properly allowed for putting in and 
taking out. Yet the customer to whom 
we sold the first machine claimed it 
could not produce half of what it was 
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Vari-Speed Motor Pulley — 


NEW 


Smaller Units! 
More HP! 


Completely new 


“spiral-groove’’ lubrication 


redesigned line 
from % to 15 HP! 


For new or old NEMA Motors 
CHECK ALL THESE NEW REEVES FEATURES 
TI New, smaller disc assemblies are engineered for new NEMA Motors, 
yet usable with old. 
2 New spiral-groove lubrication assures brication for years 
of rust-free, trouble-free service. 
3 One point lubrication. Unit can be lubri 


in operation. 


i when stopped, or while 
4 Superior base construction provides greater rigidity and strength, re- 
duces vibration and noise 


REEVES PULLEY COMPANY «© COLUMBUS, INDIANA 


Write for complete details and new bulletin today! 
REtVes 
Specify Dept. K8-V545. - 








ew: 


Laminated 
Shims of 
Aluminum 


with all 
laminations 
surface-bonded 


This new type of laminated shim brings you all the advantages of 
aluminum — light weight, freedom from corrosion and electro- 
lytic action — in shims that P-E-E-L quickly and smoothly for 
adjustment. They’re bonded over their entire surfaces and are 
made just as carefully and expertly as the brass and steel lam- 
inated shims we’ve been producing for over 40 years. 

Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015” to .125”, sizes to 20” x 48”. Stocks are 
maintained on both the East and West Coasts. 


For free sample of material, further information and prices, 
please write us direct. 


ALUMINUM LAMINATED SHIMS 


SHIM HEADQUARTERS | Send today for our 
SINCE 1913 ig ye ; Engineering Data File 














1406 UNION STREET + GLENBROOK + CONNECTICUT 


‘CUSTOM SHIMS STAMPINGS SHIM STOCK 


Sans, Souci continued 


supposed to do, according to the specs 

We went over all the figures again 
ind they checked. So we told our sales 
manager the customer was probably 
not using the right feeds and speeds 
The next day the sales manager asked 
me to go to the customer's plant and 
show them where they were wrong 

I did. And what a time I had. In 
a half hour I did manage to produce 
13 pieces, and the machine was sold 
to do 85 an hour. So on the face of 
it the machine produced up to expecta 
tions. But by the time the half hour 
was up I was sweating like a bull, my 
tongue was hanging out and my knees 
were shaking. I guess I must have 
stretched, jumped and skipped around 
a distance of a hundred yards in less 
than 10 seconds flat to reach all the 
levers, controls and push buttons 
What a time I had 

“Of course we got on the job right 
away and rearranged all the controls 
so that the operator could reach them 
all without moving a foot. And then 
the machine produced to its rated 
r apacity.”” 

In most instances there are several 
or many factors that contribute to a 
given end result or features. Indeed 
often it is impossible to list all of 
the causes and influences that entered 
into a given result. What are the 
factors that make the stock market go 
up or down, that affect the results of 
an election, that cause war, victory or 
defeat, that establish a foolish public 
whim such as chain letters, that make 
an idol out of a public character whos¢ 
name might be Hitler, Mussolini, Tito 
or Huey Long? 

If man had the limited brain power 
of a mosquito, beetle and June bug, 
his actions and operations would con 
form consistently to given formulas. It 
would then be possible to figure out 
human reactions exactly. But of cours« 
man will never be able to do it because 
if he weze dimb enough to behave 
consistently he would not have the 
brains to figure out what he would do 
in response to a given impulse, stimuli 
or action 

Thus it is that man is cursed never 
to be able to figure himself out. He 
is too intelligent to react consistently 
the same to a given impulse, and if 
he were so unintelligent that his ac 
tions did respond always the same way 
to any given impulse, he would be too 
stupid to be able to figure it out. How 
dumb it is G.F.N 
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ENGINEERING 


ABSTRACTS 





Electrolytic Grinding 


Abstracted from “Electrolytic Grinding— 
Its Status and Future” by George Com- 
stock, Research Engineer, Norton Com- 
pany, Worcester, Massachusetts. Pre- 
sented at the 18th Annual Machine Tool 
Electrification Forum, sponsored by the 
Westinghouse Electric Corporation, at 
Buffalo, N. Y., April 6 and 7, 1954, 
ELECTROLYTIC GRINDING is a process 
of stock removal in which conventional 
grinding is accompanied by a simul 
taneous electrochemical decomposition 
of the work material. The electrolytic 
part of this operation is essentially an 
electroplating process in reverse 

The basic prere quisites of the 
method are these: the work material. 
the grinding coolant, and the grinding 
wheel must all be electrical conductors; 
and direct current must be passed be 
tween work and wheel. The simplest 
circuit suitable for electrolytic grinding 
is a battery supplying current to the 
grinding interface through a series 


limiting resistor, which would control 


short-circuit current. The work is the 
positive pole, and current is passed 
from work to wheel by a thin film of 
electroiyte carried between the two by 
the motion of the wheel. To date, the 
electrolytic grinding method has found 
application almost exclusively in the 
sharpening of single point tools—a job 
normally done with diamond grinding 
wheels. The rate at which metal is re- 
moved by electrolysis at reasonable cur- 
rent densities is low compared with 
most machining operations. 
The amount of abrasive action re 

quired from the wheel is considerably 
reduced, but some abrasion is required 
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Standardizes on 
NORDBERG 
Diesel Light Plants 
for 1400-DE Shovels 


The P & H Model 1400-DE Diesel 
Electric Crawler Mounted Shovel 
recently announced by Harnisch- 
feger Corporation includes numer- 
ous advantages of interest to profit- 
minded contractors. 

In keeping with their constantly 
high standards of quality, P & H are 
installing NORDBERG Diese] Light 
Plants as standard equipment on the 
Model 1400-DE shovels. 

These Nordberg Diesel Genera- 
tor units are compact, heavy duty, 
one-cylinder 444” bore x 54" stroke 
engines, direct connected to 6 K.W 
generators — providing ample ca- 
pacity for the powerful lights used 
in “around-the-clock” operations. 


Built in 1, 2 and 3-cylinder 
models, these reliable, low 
cost Nordberg Diesels are 
available os power units in 
sizes from 10 to 45 hp; as 
generator sets from 6 to 30 
K.W.; and as pumping units 
in capacities from 200 to 
3,000 gpm at 15 to 240 ft. 
total head. 


And remember—Nordberg 
Diesels are backed by over 
60 years’ experience in the 
design and construction of 
heavy duty machinery for the 
Clip the 
coupon for full details. 


world's industries 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


. ras - seme need , Oy, 
ke} 24D) sy aH Le 
‘ NaN ENS oo A INS — 


PP ee OM ee 


ORDER 


10 te ever 10,000 WP M\HINEE 


Nordberg Mig. Co., Milwovkee, Wisconsin 


Send me full detoils obouvt your ‘4FS" Diesels 


Your nome 
Company 


Address 


4\ 
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LYTIC GRINDING CIRCUIT 


o remove the products of decomposi 
tion, which would form an insulating 
arricr tf allowed to ft lain 

Since the rate at which work may be 
turned out by an electrolytic grinding 
process Is little different from th pro 
ductivity of conventional grinding 
labor cost is little affecte: On th 


PR & RR Valve other hand, wheel wea 


operations shows a decided advantage 


. for the electrolytic method 
with 


fy rcul ities Vic d greate 
Hi her current densi yield greater 


“UNIVERSAL ; output, but only by increasing the volt 


age which increases the tendency arc 


” Arcing not only produces rough sur 

JOINT faces on the work but causes high 
wheel wear. Three methods used to 

SEATING control arcing are: a resistor in series 


with the power source which also 





For Heavy, Dirty 4g . increases the power loss and safety 


hazard; a constant-voltage current-limit 


or Viscous Fluids | system which has less safety hazard; 


and an electronic current-control circuit 


TYPE BBC sensitive to the electrical noise in the 
bronze bodies, monel or neo- Pressure Reducing and Regulating Valve load circuit generated by inc ipient arc- 
prene diaphragm, stainless steel ing. Norton uses the second of these 


@ Cadmium plated iron or all 


@ NO SMALL PORTS 


Standard valve equipped with © NO CLOSE FITS limit arrangement, with a two stage 
square head adjusting screw. ¢ GOOD CAPARRY magnetic amplifier to control the power 
“T” handle or handwheel also @ IDEAL FOR #6 “BUNKER C” OIL 

available. 


renewable piston and seat. methods, the constant-voltage current- 


Here’s a direct acting, single seated, 
diaphragm-type pressure reducing and 
regulating valve that automatically re- 
from line. duces a high pressure to a specified lower 
pressure and keeps it there. Type BBC 
is for heavy oil service, such as on instal 
lations carrying Bunker “C” and other 


All working parts easily acces- Electrospark Machining 
sible without removing valve 
Abstracted from “Electrospark Machining 

Metal Removal Without Contact” by C. 
Paul Porterfield, Vice President, Method 
X Company, Pittsburgh, Pa. Paper pres 


: : nted at the 18th Annual Machine Tool 
automatic valves in the Cash- ; we aE Siiailitie ¢ a ' 
grades, as well as for service on installa Electrification Forum, sponsored by the 


Acme line, write our Engi- tions where dirty liquids or fluids with a Westinghouse Electric Corporation, Buf 
neering Department at the high viscosity are employed. Maximum falo, N. Y., April 6 and 7, 1954, 
address below. To avoid de- initial pressure in iron, 200 psi; maxi- 
lay, please include a brief mum reduced pressure in iron, 125 psi 
outline of your pressure con- Maximum initial pressure in bronze, 250 1 
ditions and requirements. psi; maximum reduced in bronze, 200 psi. fashioned by man, he has always ma- 
chined materials by subjecting them to 


mechanical force applied by using a 
Se =) harder material as a tool. In machining 


s necessary to impart motion either 


For additional information on 
Type BBC and other new 


MINCE THE FIRST CRUDE WEAPON Was 


to the tool or the work and then with 


p Sik ¢ ) ( tl t y 
6662 E. Wabash Avenue Decatur, Illinois physical effort force the tool against 
The Complete Cash-Acme Line Includes Pressure Reducing and ~~ Valves, the work so as to detach portions of 
Relief Valves, Back Pressure Valves, Vacuum Regulators and Vacuum Breakers, th 


Differential Pressure Regulators, Strainers, Diaphragm Control Valves workpicc Chis for 1S suppl ied 
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NOW--SILASTIC RTV--NEW 
DOW CORNING SILICONE RUBBER 
THAT VULCANIZES WITHOUT HEAT 


that without 
that's the big news from our prod- 


Silicone rubber vulcanizes 


heat- 
uct development laboratories. Known as 
Silastic RTV (Room Temperature Vulcan 
izing), this new type of silicone rubber 
develops excellent high and low tempera 
ture stability 
chemical resistance 


after application 


water repellency and 


within 24 hours 


The properties of Silastic RTV, outlined in 
Table I, suggest 
dope; as a caulking, glazing and sealing 
material; as a potting and encapsulating 
compound for electric and electronic as 
semblies; and as a casting compound for 
making flexible molds Silastic 
RTV Silastic 
stocks and pastes 


its usefulness as a cloth 


Costwise, 


is comparable to standard 


TABLE | 


Typical properties of Silastic RTV 
after curing in Ys inch sections 





Durometer (Shore A 
Tensile Strength, psi 
Elongation, % 
Moisture Absorption after 7 
days @ 70 F, % 
Dielectric Strength, vpm 
Dielectric Constant 
100 cycles 
1 megacycle 
Factor 
cycles 


15-30 
130-150 
300-600 


1-2 
350-550 


3.2-3.4 
3.0-3.2 
Power 

100 


1 megacycle 


015-.030 
005-.01 





Silastic RT 


tencies with each supplied as two separate 


is available in several consis 


components. When the two are mixed in 


nisnued Pg 


Silicone Oils Make Tim 


It is a well established fact that light sili 
cone lubricants increase the service life and 


FOR DATA RELATING 


Silicone Paint Enables Designers To 
Perfect Glass Radiant Heating Panels 


Design engineers for the Blue Ridge Cor 
poration of Kingsport, Tenn., learned how 


effectively Dow Corning Silicones can be 


used to make a radically new idea practical 


One of their projects was to produce a 


radiant heating panel by bonding a bare 


strip heater to plate glass 


But efforts to realize that basically sound 


and simple device were frustrated by lack 
of a sufficiently heat-stable insulating ma 


This 


however 


terial that would bond to the panel 


problem was finally solved, 


through use of a silicone paint possessing 


the necessary chemical resistance, heat 


stability and dielectric properties 


Pass More Quietly 


help to maintain the accuracy of the small 


synchronous motors used in timers 
clocks, washing machines and dryers, oil 


burner controls and refrigerator defrosters 
feature ol 


Another sales 


has recently been reported 


Fore 


that, even 


Clock Company of 
They 
yperation Sessions silicone lubricated clock 
are so quiet that a blind-folded person 


tell the 


can 
beiweer 


No. 57 


instantly difference 


Sessions clock and ali other clocks 


TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN 


COUPON ON WEXT PAGE 


In manufacturing the panels, metallic alum 
applied to a plate of 
Ribbon-like strips of sili 


are then applied over the alum 


inum is heated 
tempered glass 
cone paint 
inum surface The 
bath 


uncoated aluminum 


through a silk-screen 


panel is then immersed in a caustic 
which etches away the 
leaving only the silicone coated ribbon to 
The 
insulated electrical 
Plat 


maintaining 


which 
ribbon 


element in a “Ra-grid 


terminal clips are attached 


becomes a fully 
capable of 
and 
as 200 ¢ 


generating temperatures 


as higl 


‘Ra 


a quarter 


Evidence of the ality of 


Grid Plate’ 


of a million of these units have been pro 


practi the 


is the fact that over 


duced to date. They are used in military 


public, industrial and 


GI 


Continental Rac 


private buildings as 


heaters made by tle 


He 


poration That « é y ic Des 


assheat™ wall 


ting Cor 


them 
as the 


cleanest, sa and most economical 


pace heating system in existence 


ton Manufacturing 


Ra-Grid Plate” ir en 


pany also 
listinctive 
nt food warmer 
arketed ur 
Ho 


heated 


tray m trace 


names Hotables and 


lests proiong 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 





the publications 
reviewed in this column or for data relat- 


For copies of any of 
ing to any of the articles printed in this 
issue of the Dow Corning Silicone News, 
simply circle the corresponding reference 
number on the coupon below 
a woter 


Dow Corning 7 Emulsion dispersible 


silicone release agent, is effectively used in the 
rubber, piastics, plywood and metal fabricating 
uses, and 


No. 61 


industries. For data on its properties 
application methods, check reference 


Industrial and Laboratory Evaluation of a Sili 


cone Protective Cream”, is a clinical report on 

the effectiveness of a skin cream made with Dow 

Corning silicones against dermatitis resulting 

from contact with industrial irritants and sensi 

tizers. Reprints are now available No. 62 
* 

Use of bare magnet wire coated with new 


Dow Corning Wire Enamel permits operation of 


small electric machines and electronic parts at 
180 «¢ Flexibility, scrape hardness and dielectric 
strength compare favorably with those of the 


Life expectancy at 
180 C is in the range of 50,000 hours compared 
with 200 hours for 


enamels 


best organic wire enamels 


insulated with conven 


No. 63 


wire 

tional 
s 

This is the first offering of a new data sheet that 

describes the properties of parts fabricated of 

An 


it includes all of the Silastic stocks 


various Silastic stocks and pastes up-to- 
jate summary 
now available in commercial quantities and lists 
typical properties of each. It is a convenient 


reference guide for designers concerned with 
the selection and use of silicone rubber parts 
No. 64 
s 
What's a Silicone?” is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international 
the and 
description of silicones ever published 
e 
published 


rating Horsepower With Silicone Insulation 


reputa 
informative 


No. 65 


tion as most interesting 


Up 
the 


in a recently article entitled 


performance characteristics and the factors that 
must be considered in uprating motors by 
rewinding with silicone (Class H insulation are 


summarized. Several case histories describe how 


industrial motors have been successfully uprated 
to deliver 50 to 75% No. 66 


more horsepower 


DOW CORNING CORPORATION - Dept. RI-18 


Midland, Michigan 
57 58 59 60 61 
2 63 64 65 66 


NAME 
TITLE 
COMPANY 
STREET 
ZONE 


CITY STATE 





Ti Riss Silicone News 


Silicone Fluid In Simplified Fluid Coupling Assures 
Uniform Performance Over Wide Temperature Range 


The Sterner fluid coupling 
recently introduced by L & S 
Industries of Norwalk, Cali 
fornia, depends the 
inherent stability 


Corning 200 Fluid to assure 


upon 
of Dow 


smooth acceleration of in 
ertia loads regardless of op 


erating temperatures 


Surpisingly low-priced, the 
coupling can be installed in 
No 
shafts, 


sheaves, or bearings are re 


a matter of munutes 


extra couplings, 


quired. The coupling is also 


self-lubricating, and designed to eliminate 


the need for replaceable seals. Conse 


quently, no maintenance is required 


When stationary, the fluid level is below 
shaft level. Motion forces the fluid to the 
periphery of the housing which is of 


welded construction to prevent leakage of 
fluid 
not 


And because the silicone fluid does 
oxidize 
one filling lasts the life of the unit 


evaporate or to form gums, 


Dow Corning 200 Fluids are used to ac 


complish many previously “impossible’ 
improvements in design because they pos 


sess an unusual combination of properties 


NEW SILASTIC RTV n 


inued 
self 


ap 
proximately 4 hours, cure in 24 hours and 


equal parts by weight, they form a 


vulcanizing system that will “set” in 


develop optimum properties after 4 to 7 
days. Components for the more fluid con 
by the 


require a 


sistencies can be mixed stirring 


heavier ones may short milling 


to complete the mixing 


The working life of Silastic RTV be 


extended by adding xylene or other suitable 


can 


solvents to the components before mixing 


Stored in closed containers, such solvent 


containing mixtures will remain workable 


for as long as three weeks. When exposed 





including exceptional resistance to oxida 
tion, to shear-breakdown and to changes 


in viscosity Over a wide temperature span 


For example, these silicone fluids made it 


possible to design the heavy duty torsional 


vibration dampers now used on diesel 
engine crankshafts and on several makes 
of automobiles 

In other damping applications including 
instruments, gauges and dashpots, the use 
of Dow Corning 200 Fluids increases 
accuracy and reliability and substantially 
reduces operating and maintenance costs 


No. 58 


setting and develop optimum properties in 
6 to 7 days 
Silastic RT\ 


of an inch in thickness can be cured with 


Sections of up to one-eighth 
out heat, pressure or full exposure to air 
Curing time can be substantially shortened 
however 
300 | 


by heating at temperatures up to 


after the material has set. Sections 


between one-eighth and one inch in thick 


ness may be cured at pressures up to 50 psi 


No. 59 
SILICONE PAINT niimued 
insulating and protective qualities of the 
silicone paint on the “Ra-Grid Plate”. In 


actual use, failures have been so rare as to 









to air, they will cure within 2 days after be considered negligible No. 60 
First in Silicones Brunch Offices 
ATLANTA 
HICAGO 
CLEVELAND 
DOW CORNING DALLAS 
DETROIT 
MCL «MIDLAND, MICHIGAN NEW YORK. 
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Silver Spring Md 
Foreign Offices 
enada: Dow Corning Silicones Ltd., Teronte: Enalend: Midlond Silicones Ltd.. Ls ; so deieane ae 
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Engineering Abstracts continued 


by electric power supplied to a motor 
which converts the electrical energy 
into mechanical energy and motion. 

Applying electrical energy directly 
to the removal of metal is not new. 
Joseph Priestly in 1786 conducted ex- 
periments on the erosive efforts of a 
spark discharge. Recent exploitation 
of such methods has been encouraged 
by problems encountered in machining 
sintered carbides. 

Electromachining is developing in 
three directions: contact-initiated dis- 
charge, electrolytic, and spark-initiated 
discharge The first of these processes 
utilizes a low-voltage high-current a-c 
source connected between the tool and 
work. Since the power source is low 
voltage the tool must touch the work 
to initiate current flow and start the 
machining action. When the tool 
touches the work a continuous a-c cur- 
rent flows with a magnitude limited by 
the impedance in the circuit; the tool 
is then withdrawn until an arc is 





formed. During the arcing interval the 
temperature of a small area at the arc 
terminal rises, and if a coolant is ap- 
plied to this area thermal shock causes 
small particles of the work to’ break 
away. This method of metal removal 
is most commonly utilized im so-called 
tap extractors 7 

The second method, the electrolytic 
process, utilizes an electrolyte as a con- 
ducting medium and is often applied 
to a grinding or cutoff operation. Low- 
voltage direct current is applied be- 
tween a rotating disc and the work 
while the work is covered by the elec- 
trolyte. The disc is made negative and 
the work positive. During the time 
that current flows, machining takes 
place at least in part as a result of elec- 
trochemical action. The electrolyte 
commonly utilized in this process is a 
solution of sodium silicate 

The third process utilizes the break 


I 
down of a dielectric to initiate a spark 
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SKINNER V5-3 THREE-WAY SOLENOID VALVES 


on NOW with “QUICK EXHAUST” 
EXHAUST e 


, COMPACT 
LEAKPROOF 
won eowsr TROUBLE-FREE 





Skinner engineers have now added to Skinner V5-3 Series Valves a new 
feature that assures faster operation of machinery than is possible with Stand- 
ard V5-3 valves. It's “Quick Exhaust” — achieved through utilization of pres- 
sure differentials and a quick exhaust orifice Ye” in diameter. “Quick 
Exhaust” speeds up the return stroke of small air and hydraulic cylinders . . . 
boosts operating speeds. 

Skinner V5-3 Quick Exhaust valves are three-way, normally closed. Their 
soft, synthetic plunger inserts and positive, spring-loaded operation assure 
leakproof performance — through millions of cycles. Bodies and internal parts 
are made of stainless steel. Moisture-resistant, varnish-impregnated coils are 
another quality feature. 

Valves of this series are compact — precision-built yet rugged — designed 
and manufactured to give years of dependable service. 


SPECIFICATIONS 


FUSS TNs oho ic bdd0n ce cbtsenausees 50, 75, 100, 150 P.S.1. 
Eg a os ek a eee hake Ye”, V2”, Ys”, 26a" 
DOT GHD GI oo. cdc cs o0ecocunsendunstineases an” 
Pipe Size...... viene Rr re ee Ye” or Ve” NPT 
Wekse4ccacevendun seh endwens All common AC, DC Voltages 
PO Cis sos cvcbccsccbkacd casesaees 9 Watts Maximum 


Write for Bulletin 530 


mum TYPICAL SKINNER VALVES Sn 


M3 — three-way Pilot 


Operated 5-150 p.s.i 50-150 psi 
vio xs V2 two-woy V5-2 two- and 
Hydraulic Explosion Proof Stainless Steel three-way Industrial 
0-1000 p.s.i. 0-1000 psi. 0-200 psi 0-1000 p.s.i 


Sita a: 


Write for information about ovr complete line 


114 EDGEWOOD AVENUE, NEW BRITAIN, CONNECTICUT 





V9 Four-Way 
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Had to Conserve Steel 


Ice deflector assembly made by Company A for ice cube machines eae 

consisted of sheet steel, woven wire cloth and steel frame. Material ge 
shortages loomed. Told it to Titchener. Titchener designed this welded In its simplest fo u 1ectrospark 
wire rack using one size of wire. New assembly proved to be sturdier ichine resembles a drill press ex 


— rustless — lower in cost. Additional dividends: simple tooling — fast 
large-scale production. ; : 
Note: Wire is more readily available during shortages. Con your th hit Oolumn which cont s th 
product be made of wire? Ask Titchener. 


Wanted Substitute for Casting hy 


Company B, a stove manufacturer, was dissatisfied 1 servo-drive Operating from the volt 
with breakage of its cast iron burner grates. Told 
it to Titchener. This Titchener welded-wire assembly 


—,_ — | ul P 
was substituted. Result: No breakage — costs less. ipacitor 1S a rapid lischarge energy 
Note: Wire is rigid, yet resilient. Light, yet tough. storage device with discharg potenti 7 
ae 


Stronger than castings or forgings. Wondering if wire 





con help you? Ask Titchener : were q "7 the cimance Derween 
lectrode and workp The high 
ee ee Ue. Ue Ue Ue Oe Oe KO OR OR OR OR Oe KO OS Oe OD , : ’ : . | 
irrent discnat disiodges particies 0 
/ : dy 
. . ' 1 r} . , o 
Design Was Difficult to Produce ~ he material being machined. Discharge 
rates of up to 1 OO per sec, currents 
Company C designed this pli ted two-piece floor / ta $0 +0) Sess. at ce ae si 
mop wire clamp. Ran into production difficulties. Told ™ athe »VUY amp with average power 
it to Titchener. Our skilled tool makers developed an ft 15 kw have been used 
ingenious method of coiling wire around itself. This = “apenas tees” Rl ieee : 
made it possible to produce thousands of precision- Ss cabin ae iiens ee ee 
mode clamps at high speed on Titchener's forming nip removal presents th greatest I 
machines. obstacle to increasing machining speed 
Note: Titchener has worked hand in glove with .all =~ a5 /] Nicene in peel fe lesa 
types of industry — large and small — in peace and ~ waren t _— agile com 
wor — for 65 yeors. How can Titchener serve you? plished by using the liquid di lectric 
hicl Rat of metal removal 
urbides are a 
; S, f n ) hit SS aoes 
f to lig t stamping * l R Lif low 
/ ire Forms, © p-steel ite utsid 
yoives “ _and-stliP h 


1 Account of Rings Consist ng 

) All of the Prismatic Colors 
Mad \ I | tr al I xplosios 5 on 
Surta of P of Metal,” 

lo ph Pr stly, Phil. Trans. (Royal 
SO ty of Lo mn). Vol 8. 1768 


E. H. TITCHENER & CO. 


67 CLINTON ST. BINGHAMTON, N.Y. 








POS. 1: Fas! Return 


POS. 2: Fast Advance 





POS. 4: Bump and Squeeze 





Potent Pending 


DUAL PRESSURE VALVES 


WATER AND OIL SERVICE TO 3000 P.S.1. 


Especially developed to improve the control of accumulator operated 
presses. Effortless manipulation of the valve, with one hand, puts the 
press under your absolute control (see flow diagrams). The first and 
second position provide fast “‘return’’ and ‘‘advance”’ with throttling in 
between for “‘inching”’ the press to any desired degree. The ‘‘stop”’ posi- 
tion gives the operator a chance to hold everything instantly, perhaps 
to check rather than wreck the dies. And finally the high pressure position 
serves for ‘bumping’ and the “‘squeeze.’’ The most isaportant reason 
why such a maneuverable valve is possible, lies in the leak-proof feature 
of the Barksdale ‘“‘Shear-Seal"”’ principle and its characteristic improve- 
ment with use. 


For more complete information write for bulletin BVM-2 describing the 
“Shear-Seal” principle and Catalog 3G covering the valves. 


BARKSDALE 
VALVES 


5125 ALCOA AVE., LOS ANGELES 58, CALIF 
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« SAVE UP TO GOT, seace: “ 
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© EXTRA HIGH SAFETY 
FACTOR ! 


oy con 
backed by 38 Years 
of Know-How ! 
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SAVED 







1.) WACEMAKER Prevides edditens! -eom ter 
ediocen! equipment withey! secrificing strength 









Off shelf delivery all styles 
to 3°’ bore in increments of 
1” to 12” stroke. 


NEW (T-3) 


POLOMLCUKE 


Streamlined design of the new T-J Spacemaker eliminates tie rods... 
saves up to 40% in mounting space! \t's performance-proved . . . super 
rugged with extra high safety factor . . . solid steel heads . . . heavy 
wall, precision honed, hard chrome plated, seamless steel body ... 

leakproof cylinder head to body construction... heavy duty, hi-tensile, 
hard chrome plated piston rod. 

Available with the new T-J Super Cushion Flexible Seals which 
insure positive cushion with automatic valve action for fast return 
stroke. Many standard sizes and styles . . . for pushing, pulling, 

lifting, clamping or control jobs. T-J dependability. Write for bulletin 

454. The Tomkins-Johnson Co., Jackson, Mich. 
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rals und Mct Advisory Board 
Report +t MAB-18-M, App LX 
) Procede et Machine pour le Tra\ 


\ 


de Metaux,” N Lazarenko, B 


Lazarenko, Swiss Patent 257468 

i Machine and Appara for El 
trically Disintegrat Metal Ma 
terial,’ E. Teubner, U. S. Pat 
2,650,979 

5. “Theory of Electric Spark Mach 
ing,” E. M. Williams, Tras 
AIEE, Vol. 71, Part II, pp 
108, 1952 

6 Recent Developm nts in lheory 
and Design of Electric Spark Ma 
chine Tools,” E. M. Williams, J. B 
Woodford, Jr., Richard E. Sn 
Trans. AIEE, Vol. 73, 1954 


Reliability of 
Electron Tubes 


Abstracted from “Military Reliability of 
Electron Tubes,” by E. R. Jervis and ] 


Swauger, Aeronautical Radio, Inc., Wash- 
ington, D. C., Electronics, April, 1954 


SEVERAL LONG-TERM PROGRAMS 
been launched by the armed serv 
with a view to improving the reliabil 
ity of more than 30 tul typ s. Thes 
are usable in more than two-thirds of 


all sockets in present-day military 


equipment. The improved types at 
be ing develops d to reach a goal of 95 
percent survival in 1,000 hr operatior 
in contrast with 80 percent in 500 hr 
for presently available tubes 

In two years, 88,500 t 
is defect V \ | tary 
have been coll ted. U r ¢ mu 
have been installed in controlled 
Tubes under test include more thar 
14.000 of the 22 tn proved tu typ 
as well as many thousands of th 
JAN prototyp S . 

Most of the information cor 
performance of JAN tube ty; 
the improved versions hav n us 
only in limited numbers di 
last two years It concerns th perio 


from September 1951 through Mat 


1953 and includes data m OV 


14,000 tubes col 


ral equipment typ 


Ty pes of Defects 


Tube returns have been classif 
in four general defect categories. El 
trical defects include tubes rejected | 
cause of deteriorat on of! p rrorman 


aused by faulty processing during 


; , , 
manufacture, end of normai tube lif 
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Type 3 
Type 7 
Type 8 
MC-185 
MC-301 
MC-305 
MC-309 


MC-401 


MC-405 
MC-409 
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KOPPERS POLYSTYRENES 


General Purpose 
Polystyrene 

mproved Heat 
Distortion Temperature 
Highest Heat Distortion 
Temperature 

“High Impact,” Lowest 
Water Absorpt Rate 
“High impact” improved 
Heat Distortion 

“High Impact,” Easy Flow 


“High impact,” Highest 
Heat Distortion 


Temperature 

Medium Impact,” 
Improved Heat 

st al ature 
Medium Impact 
Easy Flow 

M ni , Highest 
Heat Dist 
Temperature 


<a * 


>” Guaranteed by | 
Good Housekeeping , 


KOPPERS COMPANY, INC., Chemical Division, Dept. 
SALES OFFICES: NEW YORK 


Ju 





BOSTON 





@ Westinghouse Electric wanted an- 
other liner for refrigerator doors—one 
that would be easy to clean, odorless, 
shock-resistant, and yet low in cost 

The molder, General American, 
suggested use of 2 liner made from a 
special, high-impact plastic. Koppers 
Modified Polystyrene MC-305 met the 
requirements, and is now used in 
several Westinghouse refrigerator 
models. 


They needed a tough plastic to make 
big moldings at low cost 


Koppers Polystyrenes, both regular 


and modified, have helped many man- 
ufacturers improve their products, 
and/or cut production costs. These 
plastics flow easily during molding 
thereby reducing the molding cycle and 
Our technical 
staff will be glad to assist you in select- 


increasing productior 


ing the specific Koppers Polystyrene 
that best fits your needs. Call or write 
your nearest Koppers office 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


PHILADELPHIA 





ATLANTA + 





PE-64, PITTSBURGH 19, PENNSYLVANIA 
CHICAGO 


DETROIT + LOS ANGELES 































BEARINGS! 
TYPE RF 


FILMOSEAL 
from 0.1969” O.D. 


Smallest Sealed Retainer Type Radial 
Ball Bearing 


An RMB First 


This is @ miniature bearing! It looks like a big 
bearing, doesn't it? That's because it has all the 
features of a big bearing, such os— 

@ Deep groove races 

e@ Balanced two-piece or snap-type ball retainer 
@ Non-rubbing capillary oil seal 

@ Removable and replaceable dust shield 

® Precision tolerances 


RMB Type RF Filmoseal beorings (illustrated) ore 
available in sizes from 0.1969” O.D. 


Type RF now available in R2 size (ABEC-1, 
(“Y" bore—%" O.D.) 


3, 5) 


Bring your Miniature 
Bearing Problems to RMB 


A complete line of over 250 miniature and instru- 
ment bearings including radial and roller types 
ovailable for prompt delivery. Experimental quan- 
tities from stock 


Write for catalog 12 
Or see ovr catalog in Sweet's Files. 


QTD LANDIS g GYR 


INCORPORATED 
45 WEST 45TH ST. « NEW YORK 36, N. Y, 
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Engineering Abstracts continued 
and environmental or operation cond 

tions. Mechanical defects are physical 
defects in the 


vironmental conditions or weaknesses 


structure caused by en 


of tube construction. Miscellaneous 


defects include broken glass, nois 


microphonism and defects caused by 


unusual environmental conditions or 
mishandling by maintenance personnel 
The no-defect category includes tubes 
removed by maintenance personnel, yet 
found upon laboratory examination to 
contain no mechanical or electrical 
defects 

One-third all the 


from military equipment ar¢ 


tubes rejected 
not def 
An additional one-sixth of 


the tubes were probably damaged dur 


tive at all 


ing installation or maintenance. Th« 


remaining 50 percent are truly defe: 


tive. However, two-thirds of these 


failed only after progressive deteriora 


tion; they could have been located and 


removed before causing trouble. Ther 


fore, only one out of every six tul 


Ss 


represents a failure such as would 


1 


cause unpredictable equipment mal 


function 


Deterioration Failures 


The rate of decay of cathode emis 


sion is to the residual gas in 


th envelop at the beginning of tubs 


lit As tim 


some oft 


passes, the cathode ab 


sorbs this gas and is gradu 


ally poison d This process may be 


accelerated if additional gas 1s devel 


oped as a result of electrical over 


loading or high ambient temperatur 


The evaporation of metal from hot 


lements in tubes produces gradual 


deterioration in the insulating 


prop 


t 


erties of the tube structure and low 
resistance paths between electrodes, 

sulting in noise or irregular opera 
tion. Methods for minimizing this 
effect are coating smooth surfaces with 
rough insulating material to increase 


the length of the I 
shielding of electrodes 


tter material, us 


ik ig path, | rope r 
elimination of 


x 


of non-ev aporating 


tters and inactive alloys and limi 


tation to minimum operating ten pera 


tures in all elements 
If tubes ar operating under condi 


constant vibration and fre 


*radual deterioration can 


trons oft 
quent shox ks, g 
the enlargements 


oceur as a result of 


of the supporting holes in the mica 


} l f Ey 
pu produc 


ntually the electrical out 
1 by mechanical movemen 
of the parts will overcome the useful 
Corrective 


output of the tubs meas 


Steel Designs cost less because: 

1. Steel is 3 times stronger than gray iron. 
2. Steel is 24 times as rigid. 

3. Steel costs 4 of cast iron per pound. 


Ultimate savings are limited only by the 
ingenvity of the designer. 


WELDED DESIGNS 
ELIMINATE 
COSTLY OPERATIONS 


T Dahlstrom Machine Works, Inc., standard 
and special machines are manufactured 
from welded steel using structural shapes 
and plate. In addition to more efficient, lower 
cost production, direct benefits include light- 
er product weight, greater strength and easier 
adaptation to meet special customer needs 
The motor swing base (Fig. 1) as an ex- 
ample is made from steel plate and simple 
tubing. The components are tacked and then 
fillet welded with Manual Lincolnweld hid- 
den-arc welding. Considerable finishing time 
is saved since welds are self-cleaning and the 
steel plate requires no filling before painting 
as when castings are used 
With Manual Lincolnweld, the cost of weld- 
ing is reduced one-third over conventional 
welding with coated electrodes. Welds have 
high penetration and high ductility assuring 
top strength and dependability in service. 





Fig. 2 Simpler Production F llet welding of bracket 
for low cost mar vufacture. Manua welding 


in agglomerat ed flux ¢ minates arc rays and smoke 


HOW TO DESIGN FOR LOW COST 
Latest design principles for converting prod 
ucts to steel are presented in Lincoln WELDe 
sign Manual, available at nominal cost for 
home study. Also available are free bulletins 
on use of welded steel for efficient product 
designs. Write 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1303 + Cleveland 17, Ohic 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 


Produ { Engince | Ji ‘ ’ 

















NEW HORIZONS IN ENGINEERING 
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oO) Soeee erent Se ee a oro er. oo) Shee bee eee: 


: : + 


What has this symbol to do with 


dhe fei WeC f frowce 


Plenty. You'll recognize this symbol as a conventional thermo- 
. VO RADAR ANTENNA SYSTEMS 

dynamic cycle. But there’s nothing conventional in the new design, development ond tobrieet 

developments in thermodynamics at I-T-E. These revolutionary JET ENGINES 

developments may well usher in new horizons in the field of SS eee eee 


: s THERMODYNAMICS 
power generation 


design, development and fabrice 

Development work in thermodynamics is only one of the many a 
é ee GUIDED MISSILES 

projects on which the Special Products Division of I-T-E is engaged Sooanedh Gaimined 


Other challenging assignments include development and fabrication TITANIUM 





of a number of close-tolerance devices for extreme service conditions cote atti Gatton aaa 
Whether your problem is new development to performance SPINNING 
specifications, or fabrication with new and hard-to-work alloys, saline: tackety oF ddim th 0 ete comme 
‘ane 


you'll want to know how this unique organization can help you 


Send for Publication SP-100 PE-6 today. 


TECHNOLOGY 


ABILITY SPECIAL PRODUCTS DIVISION 


FACALITIES 1-T-E CIRCUIT BREAKER COMPANY 
601 E. Erie Avenue « Philadelphia 34, Pa 


Progress through Problem Solutions sP 10.3 





SMALL PARTS 








A Ney Precious 
Metal Alloy Contact 


NEY’S 
PLAY A BIG PART 


IN PRECISION INSTRUMENTS 


A Ney Precious 
Metal Alloy Contact 


Illustrated above is a Helipot single-turn Model J Potentiometer 


using Ney Precious Metal Contacts. These contacts were designed 
to meet the special requirements of this instrument and assure the 


utmost in linearity and electrical output 


The J 


Metal Alloys and fabricates these into contacts 


M. Ney Company has developed a number of precious 
wipers, brushes, 
slip rings, commutator segments and similar components for use 


in electrical instruments Ney Precious Metal Alloys have ideal phy- 


sical and electrical properties, high resistance to tarnish, and are 


; eel —= 
unaffected by corrosive atmospheres. Consult the Ney Engineeri: 
Department for assistance in selecting the right Ney Precious Metal 
Alloy which will improve the electrical characteristics, prolong the 


lite and accuracy of your instrument. 


THE J. M. NEY COMPANY 
109 ELM STREET, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy Since 1812 


SNYS48 
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Engineering Abstracts continued 


ures include anchoring all elements 
firmly, using close tulerances on th 
mica spacers, processing the tubes at 
low temperature to pr vent extreme 
synthetic muca, of 


expansion, using 


ceramics for spacers and redesigning 
the structure to obtain shorter el 
trodes and higher resonant frequencies 


for the elements 
Environmental Effects 


High ambient temperatures vibra 


tion and shock, and abnormal supply 
voltage contribute to unreliability. Op 
ration in hot climates with the ca 


inet open promotes satisfactory results 


while operation in air-conditioned 
vans gives normal lif xpectancy for 
certain tubes. 

In the power supply of a radar 


rt 


I system, the power supply 


bombing 
chassis was originally mounted in th 
nonpressurized part of the plane wher 
there was inadequate ventilation. Dur 
ing flights above 30,000 ft, bulb tem 
perature reached 315 C. Th hassis 
was transferred to the pressurized zon 
of the plane and more effective blowers 
nstalled. A temperature check in th 
relocated chassis showed an 


bulb temperature of 181 centigra 


Misapplications 


Severe misapplications are readily 


detected and corrected and do not 
constitute serious realiability probler 

More troublesome are misapplications 
that produce only slight hardships 
These include use of a tube at its 


maximum rating when ther s avail 





able another type that could be oper 

ated at a more conservative rating: us Bi 
of a type not actually designed for a re 
particular application when a mor ad 
suitable type is available; and use of a 
several tubes in parallel to avoid th So 
use of a larger tube a 


Effects of Rare Earths 
On Low Carbon Steels 


Abstracted from “Tricks that Make Shell J. 
Molding Click,” by W. K. L. Bryce, In 
ternational Harvester Co. of Canada Ltd.; 
based on secretary's report of Panel on 
Foundry Operations held as part of the 
SAE Toronto Production Forum, Oct. 29, 
1953. Also abstracted in SAE Journal 
April 1954, 








RARE EARTH METALS have for sor 

years been used as an inoculant 

nonferrous foundry pract ind lat 

n th produ tion of nodular trot | 
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«« SYNCHRONOUS 
MOTOR 


CSoth 
TO: ba Man 
subs: Vaw Mot 


This does not tell the whole story by any means, kut it 
does indicate the growing acceptance of this 

powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 
conditions. The complete story is yours for the asking. 
Write today. 


1OCRS4 BOX 7. CENTERBROOK, “CONNECTICUT 
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has been reported that addition of th 
metals to certain grades of stainless 
stecl so improves high temperature 
malleability that reduction of larger 
size ingots in the blooming mill is now 
possible It has also been reported that 


! 
conside rable improv I nts in sound 


ness and mechanical propertics of steel 
stings have been attained as a result 


of rare earth meta] 
In an effort to extend these benefits 
to th productior of medium carbon 


alloy and low carbon steels, a number 


of trials of the various rat urth addi 
agents have been mad These 
trials wer to V il if tn it ts of 


| , 
rare earths on mechas cal properties 


f oe aes Lae iil ! 
Or medium irDor Loy Stccis and OI 
the surfa juality of killed low carbor 

| purp in 
pur} 
grain ©1020 steel was chosen which 
ol th carbon st ls, leaves ich to be 
desired in regard to surfa quality 


Some alloy heats which were treated 


for other reasons wer ncluded only 

show the effects of rar irth treat 
ment on their sulfur content. With 
one or two exceptions no change in 
their normally good surfa quality 
was observed. All heats treated were 
nade by ordinary isic open hearth 
practice xX pt that f son ses 
pra € | l as¢ 
aluminum deoxidation was by addi 
tions to the molds This was lon to 
ompatr th tl t or fart arth a idi 
tions » silico K 1 { prain ) 
ind O alumimnun Kill 1 { Ta } 

l from th san h 

Of importance in any consideratior 


of surface quality of killed low carbon 


steels is the amount of sulfur present 


r 
ind its relation to manganese content 
It has been obser 
f’ Sulfur ratio 1 secs tn 
bs, os : 
quaiity Will, O I l ray List 
ro\ The rar rth metals fort 
, , ; . : 
relatively st 2 a oa 
vn h ris iro 1? 
, 
\) d Sl I 


. 
sulfur. Iron and manganese also forn 


sulfides but these are solubl 


| so that no slag forms until solid 
ition and no lfur liminatior 
ffected 
Although no sistent rect Oo 
il 1OW \ } 
ol ny KS W 
th 
1 Ww 
atic “ ) 
i | | 1} a ) 
} ' ' 
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any difference in any of these springs. But 
difference is there! Because one is an Accurate Spring designed 
e? neered for the job it does. It its held to clos tolerances 
guaranteed to provide top perforn ance 
Accurate Spring Manufacturing Con pe 
with a background of skill. experience and imagination. Something that 
nak Sa real difference when devising a new way to make you 
better spring at lower cost 
To solve that spring problem and to start a pleasant association with a 
company whose business ts built upon a quality product and fine 
SETVICE ontact Accurate Spring today. Ask for a copy of the Accurat 
Handbook of Technical Data on Springs too. It’s full of information 


on how to specify springs 


ACCURATE SPRING MANUFACTURING COMPANY 


3815 West Lake Street ¢ Chicago 24, Hlinois 


any approaches spring problems 


a 


TAMPIN( 
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STAMPINGS 


_ PILOT RUNS 


SPECIAL METHODS PRODUCE 
SMALL QUANTITIES AT 
MINIMUM COST. 


When you need just a few pieces — 
when you're still in the experimental 
stage —then an economical, cooper- 
ative source of parts is important. 


Our Machine-Cut Method avoids 
custom die costs completely by use 
of special machinery which skill- 
fully fashions pilot quantities. 


Careful calculation determines the 
point at which labor costs warrant 
our Short Run Method, which uses 
simple contour dies and special pur- 


pose presses. 


Best of all, when you get into large 
quantities on the experimental part, 
our STAMPINGS Division is still 
your most economical producer, 
using our Production Method. Thus 
all three methods are at your dis- 
posal. And impartial choice of 
method saves money for you! 


For more information, use cc upon on opposite page 


SYAW PINGS 
MUWUSIOW 


© LAMINATED o 




















O COMPANY, INC. O 


1406 Union Street, Glenbrook, Conn. 
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Engineering Abstracts continued 


edges of the blooms and, in more 


severe cases, the entire bloom surfac 
was affected in this way. This condi- 
tion can be evaluated by tensile tests 
pulled at high temperatures and by 
comparing the temperatures at which 
80 percent reduction in area is ob 


tained 
Summary 


Additions of rare earth metals hav 
been shown to reduce effectively the 
sulfur content of steel to which they 
ladl th 


this removal 


are added either in the or 


mold. The 


depends on the amount of sulphur 


eihciency ol 


present and increases with increasing 
Rare earth oxides showed very 
lad| 


Improvements in 


sulfur 
little 


mold additions 


effect on sulfur either as 
or 
surface quality which did result from 
rare earth additions appeared to be du 
in large part to increase of low man 
ganese-sulphur ratios. Where the man 
ganese-sulfur ratio was high, no im 
provement resulted 

Addition of rare 
aluminum killed 


greater than two pounds per ton re 


earth metals to 


steel in amounts 


sulted in a hot short condition more 


severe than that due to aluminum 
alone. This hot shortness resulted in 
hot tears during rolling which in 
creased in severity with the amount of 
the rare earth metal additions. Rar« 
earth oxides did not have this effect 
but instead reduced the effect of 


iuluminum incorporat d 


Tips on the Design 
Of Shell Molded Parts 


Abstracted from “Rare Earth Additions 
Affect Surface Quality of Low Carbon 
Steel,” as presented by J. V. Russell, 
Metallurgical lab. Dir., Republic Steel 
Corp., Chicago, IIl., at the AIME National 
Open Hearth Steel Conference, Chicago, 


April 5 to 7, 1954. Journal of Metals, 
April 1954. 

SHELL MOLDING has a lot to offer 
design engineers. With it, designers 


can get closer tolerances, finer finishes, 
end 
if they avoid the pitfalls! 
Chief thing for designers to remem- 
ber about tolerances is not to ask for 
the impossible. Cardinal rule here is 
to stick to tolerances that are feasible 


and, in many cases, lower-cost 


products 


for a particular foundry. As a good 
yardstick for designers, today's shell- 
molding foundries are holding these 


tolerances: 0.003 to 0.005 in. per in 
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B FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 
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te 
(ee: 
Patented Flexible Disc Rings of special 
steel transmit the power and provide 
for parallel and angular misalignment 
as well as free end float. 
DISTINCTIVE ADVANTAGES 
¢ FACTS EXPLANATION 
Reguires No Attention 
NO MAINTENANCE Visual Inspection 
While Operating 
N ring Parts 
WO LUBRICATION Feo carn Pas. owns 
No Loose Parts 
NO BACKLASH All Parts Solidly Bolted 
CAN NOT Free End Float under Load and 
* Misalignment. No Rubbing Actio 
pm mye t e ; 
PERMANENT Drives Like a Solid Coupling 
TORSIONAL Elastic Constant Does Not Change 
CHARACTERISTICS Original Balance is Maintained 
j - —w 
\ \ + -- 
Ji \ 
ng A 
Thomas Couplings ore > i 
made for a wide range 
mA » of speeds, horsepower 
- ond shaft sizes 
%., 
' Write for our new 
Engineering Catalog No. 51A 
| uJ 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 


June, 1954 
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POWERFUL MOVING COIL 
MECHANISM HAS 
GYRO-LIKE STABILITY 


= = = 
a= - = 


. 
i 
' 
i 
i 


oo 





The Marion Type MEP-! meter mechanism was designed to 
develop highest possible torque for a given v me of n 
netic material. Its high torque, heavy eddy ent damg 
f ~— ; and low relative inertia provide unusual perfor: nce 
:; Duly gy ke € 
u 1 higher a sabi 
AWAY VIEW So (PATENTS PENDING a — 
cation, where the influence vibration and rapid attitude 
: changes on pointer indication are 


The gyro-like stability of the 





its unique mechanical design. An end-pivoted 


with a one piece bearing shalt and precise me 
assembly operates in a sel{-shielded r 

produces approximately 6000 Gau 1a e air gas 
When the end-pivoted moving c 

operaies in ad magnetic heid 
gains in torque and eddy current dam, j are realized 
This great torque, combined with relatively t weight, per 


mits unit bearing loadings substantially ; e. larger 





pivot and jewel radii) than heretofore 1 
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MANUFACTURERS OF RUGGEDIZED AND “REGULAR” METERS AND RELATED PRODUCTS 














in Perkins custom-made Gears 





We have manufactured precision gears to cus- 
tomers’ specifications for over thirty years. This 
collective experience enables us to approach any 
gear engineering problem with a vast amount of 
“hindsight.” For no matter how exacting your par- 
ticular requirements may be, they cannot exceed 
those of many of our regular customers. The return 
of a buyer’s market places a premium on quality. 
And if — in the product you manufacture, quality is 
synonymous with trouble-free power transmission 
— our gear engineering service will be of great 
value to you right now. Ask us for suggestions, 
ideas and cost estimates today. 


PERKINS MAKES: helical gears, bevel gears, sprockets, 
ratchets, worm gears, spiral gears, spur gears with shaved 
or ground teeth, ground thread worms. 





NOTE 1: A new product is the Perkins Precision Spring Coiler. This 
coiler (patent applied for) turns out precision springs—any type, shape, 
size, from wire sizes .005 to .125 

2: Another new product the Perkins “Bendit 15° —a patented metal 
forming machine bends ond shapes sheets, rods; strips tubing into 
innumerable complex as well as simple forms that would be difficult or 
impossible to make by other means. Eliminates need for expensive tools 
or specialized skills. Ht. 47°, net wt. 200 Ibs. Write today for descriptive 
catalogs, prices etc 


ERKINS Machine & Gear Co. 


WEST SPRINGFIELD, MASSACHUSETTS 
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parall | to the parting lin ind 0.00¢ 
to 0.008 in., across the parting lin 
It has been found that control of tol 
unces 1s easier on smaller castings 


When it comes to actual design, it 
important that parting over critical d 


mensions be avoided. Designs should 


simple and laid out so that as much 
of th casting as possibl in mad 
n th cop and drag. The less cor 
work the better, sinc ores redu 


! 


its ol limensional aCCUTacy 
Foundry costs, it is true, are usuall 
higher with shell molding. But 
duced or eliminated machining and 
finishing costs invariably more thar 
mak« up for this. Shell molding, for 
that matter, does not pay of (es} 
illy on short runs) unless machini: 


osts af drastically redu d That 
ius th necessary patt rns oO 
th rmo-di s cost two to thr times 
nuch as normal or preen-sand patt 
One pitfall wise designers will avoid 
hat of sp ifyir oo I misn 
The fine th finish n higher th 
st of th isting. R or thi 
’ he 1 sary fi i 1 
la f imo ts ) Oat n 
sed surta 1 And while th 
Ss! f sn ll nold ) p 5, Oo 
t I nt of th i weign 
scenes ipp! XI i yd to 
tn total ost of the sand-resit x 
As for the all-important question of 
what parts should and should not 
shell molded, a good rule of thuml 
If the weight of the metal in the cast 
ing is twice that of the sand and resit 
used to make the mold, then sh 
olding 1S competitty with 
sand moldis {’ How IT haniz 
tion of the shell-molding pro 
helping to or ) 
Having h o 
hell Id h lesigner on 
! 1 n follow I 
(1) with the shell-mold O 
he d ust be h ( 0 | 
G h ing Ss | 
y do 9 0 f 
ratu h vat (2) G 
' a rh 
5 tnermnm ] i ) ) 
lered o altered ji ' , tor 
{ Di ta t 
ootn 1 i { ) Shel 
ted } 
ia oth A rn \ 
varped while hot. (5) Shell mold 
0 oft f low 
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= AIR CYLINDERS 


HARD | In “Custom-Built” and “Stock’’ Models 


C H ~ 0 M 3 0 L A T E 7] immediate Delivery on “Stock” Models! 
. | $ T 0 N ~ 0 1) 5 Take your choice! Get Miller quality 
famous “Custom-Built” Air Cylinders available 

on normal, scheduled delivery in an infinite 
selection of bore-and-stroke combinations in 
14 standard mountings 

Or get identical quality “Stock” Miller 
Air Cylinders ready for immediate shipment to 
you in these popular sizes, strokes and mount 
ings 


NON-CUSHIONED: 2”, 2'2", 4", and 6” 
bore sizes, each available in 2,” 4”, 6", 8", and 
11” stroke lengths 

CUSHIONED BOTH ENDS: 2”, 3'4 and 


© Ag = ; 8” bore sizes, each available in 3”, 5", 7”, 9”, 
es 7 and 13” stroke lengths 


Prevent Scratch-Damage, 
Nicks and Rust 


a 
' 


DIRT WIPER SEALS 


Protect Rods, Seals, Bushings TT 
Stock” Cylinders are base Model A53 with 


* | 
>. Ls” _ foot, flange, and pivot mounting attachments 
: available as desired 


<s e 


NOTE: “Stock” Miller Hydraulic Cylinders 


also available! 





Write for Complete “Stock” List 


SOLID STEEL HEADS, “ 
CAPS and MOUNTINGS 


Eliminate Breakage 


BRASS BARRELS > 


SelM ime litem @elages tio) 





MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


SPACE-SAVING SQUARE 
DESIGN originated by Miller 
in 1945. 





MILLER FLUID P 

SALES AND SERVICE FROM COAST TO COAST (Formerly MILLER tbh 0 + 
CLEVELAND * YOUNGSTOW? DAYTO? PITTSBURGH « PHILADELPHIA 
BOSTON « HARTFORD « NEW YORE TY « BUFFALO « T. PA . RAN 
yap eg A, a Aig ley EO og eet. — ped Pa ype — . 2002-04 N. Hawthorne Ave. Melrose Park, Ill. 
@ HOUSTON « TORONT 





AIR & HYDRAULIC CYLINDERS . BOOSTERS « ACCUMULATORS 
COUNTERBALANCE CYLINDERS 


















































SPACE SAVER! 


Only .94 cubic inches in size... only 1.2 ounces in weight— yet 
this new ADVANCE TQ telephone type carries 3-amp 
loads in the 4PDT combination. It’s available up to 6PD 
and with class “H” insulation such as Teflon, ceramic and 
silicone 


It’s extra efficient, too, having only one air gap in the magnetic 
assembly. No hinge pin to wear out —there’s a beryllium 
copper retaining spring which holds the armature rigidly 
in place in 3 major axes. With this construction, plus the us¢ 


of cross-bar contacts, all alignment problems are eliminated 


Insulation is inorganic, and the coil requires no impregnation 
or filler. Hence there is no gassing or bubbling to cause 
contact contamination. The TQ relay is mechanically 
secured throughout—a feature that adds materially to its 
high Y fhic wency. 


EXCELLENT PERFORMANCE 


The unit ope rates on 90 milliw atts or less. and henc« 


classed as a sensitive type. Withstands 10G vibration (10 to 
55 CPS Ambient ternperature ranges 55°C to 85 ( 
with standard coil .with Teflon coil 55°C to 125 ( 


Lite ¢« xpectancy 1,000,000 cycles with cross-bar contacts 
Available in open and hermetically sealed types. Write f 


full dese ription ot the ADVAN(¢ E TQ 


ADVANCE ELECTRIC AND RELAY CO. 


2435-C NORTH NAOMI STREET, BURBANK, CALIFORNIA 





NEW BOOKS 





Symposium on Porcelain Enamels 

And Ceramic Coatings 

As Engineering Materials 

Presented at the 56th Annual Meet 

the American Society for Testi 

Material 6 x 9 m., 128 pp. Head 

Guartes f the ASTM, 1916 Race § 
This symposium was set-up a 

arefully planned and thorough effort 


5 


to acquaint the engineering professior 
with growing ceramics technology. Ii 
th program itself, due attention was 
given to a number of in portant but 
diversified fields to which such coat 
ngs are particularly adapted, coverir 
areas where an attractive, easily main 
tained surface is desired or wher 
metal is subjected to deterioration by 
heat, abrasion, vibration or chemica 
contact Subjects covered includ 

Weathering Resistance of Porcelain 
Enamels; Chemical Resistance of Glass 
Fused to Steel Acid Re sisting Prop 
es of Porcelain Enamel: Appli 

tion of Coatings to High lemperatur 
Components of a Jet Engine; Indus 
trial Processing of High-temperatur 
Ceramic Coatings; Abrasion Resist 
ance of Various Types of Porcelain 
Enamel; Resistance of Porcelair 


Enamel to Surface Abrasion: Torsion 


esting of Porcelain Enamel and 
Effect of Temperature on Electri 
Resistivity of Silicone and Cerami 


Ty pe Coatings 


Characteristics and Applications 
Of Resistance Strain Gages 


P» edit v7? (umn ft 4 N\ 
mber & and l l N , Bu 
’ § rds Circular 528. 6x 
4 i) Pu d \ 
j 7 \ ’ , {) ‘ 
Pu , i 2 
dD. ¢ $1 5 
th | ip rs | i i n Ss) 
posium rept nt so of th latest 
results, both experimental and theo 
tical, in the study of resistance strain 
gages by leading institutions in t 
United states and abroad 
Though resistar strain gages at 
ratively Ww tool t ly 0 
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WHY PAY FOR A CHARACTERISTIC YOU DON’T NEED 
If moisture pick-up is not critical, DUROID 800 is just as 
effective an insulating material as higher-priced XP paper- 
base laminates (which we also make). DUROID 800’s arc 
resistance is better and its tensile and impact strengths are 
higher. Dielectric strength is excellent when dry. It punches 
cleanly, takes riveting and can be made flame retardant. 
DUROID 800 is listed by the Underwriters Laboratories 
as suitable for the “sole support of current carrying parts.” 
We suggest that you investigate the possible ways 
DUROID 800 can help you insulate effectively at reduced 
cost. Please write Dept. E, Rogers Corporation, Goodyear, 


Connecticut, for complete technical data and test samples. 


ROGERS DUROID 800 


CUTS COSTS ON PARTS : 


LIKE THESE 


Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet 
special material requirements, We welcome problems that existing materials can't solve 


ROGERS CORPORATION 
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hardened and ground 
DOUBLE ENVELOPING 
WORMS are produced by 
an exclusive process which 
provides accuracy of con- 
tour, surface finish and 
hardness unobtainable 
by other manufacturing 


methods, 


IN CUSTOM GEARING 
FOR INDUSTRY 








Consider these advantages 


of VARD hardened and 


ground double enveloping 


worm and gear sets 


Custom design 

Production quantities 
Interchangeability 

Accuracy of control 

Higher efficiency 

Economy of space and weight 


Special gear materials 








INC 





PASADENA 8 CALIFORNIA 
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aaa provides the widest selection of small ball bearings 
stainer 
ay = made to precision quality. 
| 
| 
| Bae, No & S w Bm Seven RADIAL types, two shielded, and three 
9 RO 3/64 (.0469) 6/32 (.1562) 1/16 (.0625) 1 
Ri (0550) 3/16 (.1875) 5/64 (.0781) other series are standard in chrome and stainless 
Ri-4 5/64 (.0781) 1/4 (.2500) 3/32 (.0937) ‘ 
| Ri-S-——-8/32 (0937) 5/16 (3125) 7/64 (.1094) steels with some available in beryllium copper 
R2-5 1/8 (.1250) 6/16 (.3125) 7/64 (.1094) 
R2 1/8 (.1250) 3/8 (.3750) 5/32 (.1562) SPECIAL SIZES and MATERIALS are also considered. 
pm TOLERANCES are ABEC5 or BETTER. 
—-- Retainer Extra Light ; 
3 NEW ° °* °* ®* ® Flanged Shielded 
R133 3/32 (.0937) 3/16 (.1875) 1/16 (.0625) 
Ri44 1/8 (.1250) 1/4 (.2500) 3/32 (.0937) Bac. No. 8 ie) - 
| . R155 6/32 (.1562) 6/16 (.3125) 7/64 (.1094) FRI-P.PP 0550) 3/16 (.1875) (.1094) 
R156 3/16 (.1875) 65/16 (.3125) 7/64 (.1094) FRI-4P.PP 5/64 (.0781) 1/4 (.2500) (.1406) 
| R166 3/16 (.1875) 3/8 (.3750) 1/8 (.1250) FRI-SP.PP 3/82 (.0937) 5/16 (.3125) (.1406) 
ii Riés8 1/4 (.2500) 3/8 (.3750) 1/8 (.1250) FR2-5P.PP 1/8 (.1250) 5/16 (.3125) (.1406) 
R188 1/4 (.2500) 1/2 (.5000) 1/8 (.1250) FR2-P.PP 1/8 (.1250) 3/8 (.3750) 1562) 
R613M 6mm. 13mm. 3.5mm. FRI44P.PP 1/8 (.1250) 1/4 (.2500) (.1094) 
FRISSP.PP 5/32 (.1562) 5/16 (.3125) (.1250) 
- FRIS6P.PP 3/16 (.1875) 6/16 (.3125) (.1250) 
Flanged Retainer PRIG6P,PP 3/16 (.1875) $/8 (.3750) = (1562) 
ry . FRi6&8P.PP 1/4 (.2500) 3/8 (.3750) (.1250) 
a) | PRI (.0550) 3/16 (.1875) 6/64 (.0781) FRi88P,PP 1/4 (.2500) 1/2 (6000) = (1875) 
4 | FRI-4 6/64 (.0781) 1/4 (.2600) 3/32 (.0937) 
o FRI-5 3/32 (.0937) 6/16 (.3125) 7/64 (.1094) . ; 
|| FR2-5 1/8 (.1250) 5/16 (.3125) 7/64 (.1094) Shielded Radial 
y FRI4G4 1/8 (.1250) 1/4 (.2500) 3/32 (.0937) 
‘ FRI5S 6/32 (.1562) 5/16 (.3125) 7/64 (.1094) oan . ° —_ 
L PRIS6 3/16 (.1875) 5/16 (3125) 7/64 (.1094) er. vate Mf 
| FRIG6 3/16 (.1875) 3/8 (.3750) 1/8 (.1250) R14P PP gee 1 etei’ 174 (2800) 11408) 
FRi88 1/4 (.2500) 1/2 (.5000) 1/8 (.1250) R1.SP PP 8/32 | 5/16 (3125 (1406) 
R2-5P.PP 1/8 ¢ 5/16 125) (.1406) 
R2P.PP 1/8 ( 5/8 (.3750) (.1562) 
— Ri44P.PP 1/8 | 1/4 (.2500) (1094 
17 Flanged Full RiSSP.PP = 5/32 1 6/16 (3125) 1250) 
— RiS6P.PP 3/16 (.1 5/16 (.3125) (.1250) 
ry 1 Fis (.0550) 3/16 (.1875) 6/64 (.0781) RiééP.PP 3/16 5 3/8 (.37560) (.1662) 
8 o Fil 5/64 (.0781) 1/4 (.2500) 3/32 (.0937) Rié6ésP.PP 1/4 ,.2500) 3/8 (.3760) (.1260) 
t, Fis 3/32 (.0937) 6/16 (.3125) 7/64 (.1094) Riss? .PP 1/4 (.2500) 1/2 (.5000) (.1875) 
v1 Fisé 1/8 (.1250) 6/16 (.8125) 7/64 (.1094) 
}, Piss 6/32 (.1562) 5/16 (.3125) 7/64 (.1094) 
Fisé 3/16 (.1875) 5/16 (.8125) 7/64 (.1094) 
7 ti 
10 (.0250) (.1000) 1/32 (.0312) 
12 (.0400) 1/8 (.1250) 3/64 (.0469) 
12% 3/64 (.0469) 6/32 (.1562) 1/16 (.0625) 
13 (.0550) 3/16 (.1875) 6/64 (.0781) 
14 5/64 (.0781) 1/4 (.2500) 3/32 (.0937) 
i 15 3/32 (.0937) 5/16 (.3125) 7/64 (.1094) 
is 1/8 (.1250) 3/8 (.3750) 6/32 (.1562) 











a si] Extra Light = T 
- a°E!} Angular Contact 








144 1/8 (.1250) 1/4 (.2500) 3/32 (.0937) } . 7 = 
0 154 1/8 (.1250) 6/16 (.3125) 7/64 (.1094) , 113 : (.0 50) f i8 64 r a1) 
155 5/32 (.1562) 5/16 (.3125) 7/64 (.1094) 14 64 (.0781) 4 32 137) 
156 3/16 (.1875) 5/16 (.3125) 7/64 (.1094) “y 115 Be (.09 ae 64 
; 157 7/32 (.2187) 6/16 (.3125) 7,64 (.1094) 1 & 1154 1/8 (.1250 ‘ 64 (.1094 { 
aa 168 1/4 (.2500) 3/8 (.3750) 1/8 (.1250) FT | 116 1/8 (.1250 8 2 (.1662) 
1810 5/16 (.3125) 1/2 (.6000) 6/32 (.1563) 








pring Separator 





R1-4Z 6/64 (.0781) 1/4 (.2500) 3/32 (.0937) 

R1-5Z 3/32 (.0937) 6/16 (.3125) 7/64 (.1004) 1/4 (.2500) 3/32 (.0087) 
R2-5Z 1/8 (.1250) 6/16 (.3125) 7/64 (.1004) 5/16 125) 7/64 (.1004) 
R2Z 1/8 (.1250) 3/8 (.3750) 6/32 (.1562) 1¢ 7/64 (.1004) 
R168Z 1/4 (.2500) 3/8 (.3750) 1/8 (.1250) 3/8 (.3750) 6/32 (.1662) 








Write for MICRO Catalog for complete data on the 
more than 150 available MICRO bearings. Our 
Design Engineering Department is at your service 


EW HAMPSHIRE BALL BEARINGS INC. 
CRO CIRCLE »« PETERBOROUGH, N.H. « TELEPHONE 424 
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Solve Sludge Problem 
with Nicholson’s 


New AIR TRAPS 


With the introduction of an 
exclusive rew oil - eliminating 
feature, Nicholson air traps now 
enable you to enjoy the advan- 
tages of the positive intermittent 
action of a float-operated air 
trap without the common prob- 
lem of oil congealing on the 
mechanism and impeding or 
stopping its action. Other fea- 
tures of Nicholson air traps: 


1) No air-wasting vent, such as 

is in all inverted bucket traps. 
2) Positive water seal of valve. 
3) Large orifice keeps valve 


clean, preventing blow- 
through. 


Three types; pressures to 1500 
Ibs. For details send for... . 


CATALOG 
953 


200 Oregon St., Wilkes-Barre, Pa 





CEE NICHOLSON 





TRAPS: VALVES: FLOATS 
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UNDER THE COLLAR 


But This 


Special Purpose Gaiam Clamp 


WONT BLOW its TOP! 


Special Purpose Clamps by Breeze. 


OTHER BREEZE PRODUCTS 


Flexible Metal Tubing and Conduit 
Aircraft Actuating Systems 
Special Drives and Gear Boxes 
Special Electrical Connectors 
Metal Bellows, Ignition Shielding. 
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Heavy corrugated band 
for extra strength. 


Heavy stainless steel 
welded lugs. 


Hex nut for 
high torque tightening. 


Bolt safety-fastened — 
can’t get loose. 





A jet engine exhaust is a volcano of heat, pressure 
and vibration. The clamp that goes around it must 
withstand these conditions — and hold tight. 
Breeze makes a clamp for this exacting use, 
and for a wide variety of other applications 
where stock items just won't do. 
Just as Breeze AERO-SEAL hose clamps have set 
higher quality standards in their class, 
so Breeze fabricated-to-order clamps have the 
extra strength and other properties for every 
special use. Any design, any metal, any quantity. 
Tell us your clamping problems. 


GHD 
Cas 
CORPORATIONS, INC. 


700 Liberty Ave., Union, N. J. 
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pounding ind | 


SPLIT SECOND RESPONSE sting and 


PERFORMANCE You CAN which certain types of lubric: can 
' be extended. The second part, Chap 
DEPEND ON . ters fifteen through thirty-two, explain 
\ th lubrication = re juirements Of th 
most common ty} of machinery. Th 
concluding chapters give pra 
umples of how the knowledge 
may be applied to th 
quipment. 
lypical chapter headis 
tillation of Lubricating 
Lubricants; Additives 
Greases; Synthetic I 
Lubrication and th 
Films; Ball and Roll 
iraulic Systems and 
Reduction Gears; H 


ind Lubrication Engi 


CnaP Fundamentals of the 
(TION Working of Metals 


G. SACHS I» 
h, Syra 


PRECISION a Pl 
SWITCHES 


The chapters of this book present an 


lementary description of the basi 


phenomena which determine the per 


formance of metallic materials on m« 


Make your selections from the hanical working. They apply equally 
° e to the two larg ommercial fields 
EIGGEST LINE of little switches where working, rming ofr sloth 


lerormations are use ) arrive at the 


You don’t need to sacrifice size or performance to lesired shape of a metallic product, its 





gain a high rating when you select your miniature brocessing into simple 


switches from the combined Acro-Mu line. And since plate, sheet, strip, billets 
Acro-Mu makes more types of standard snap action wire, tube, and the fabrica 
switches than anyone else, you don’t need to shop nto mor mple 

around to find a unit for that special application. irticles. 

Chances are it’s right in our catalog. If not, we can The perforn 

develop it for you economically. luring forming is extremely con pl x 
} ; 


Building better performance into miniature switches id depends upon a large number 


is our business. And working out switch applications remical, metallurgical, and mechan 


with design engineers is an important part of our al factors. As many commer al form 
service. Consult us freely and without obligation ng processes are highly advanced, they 
Write today for up-to-date catalogs. require materials quipment and op 
rations that are as nearly perfect as 
humanly possible. As a consequen 
the closest tuning ( cooperating 
tween these elements i the metal 
working plant is necessary. Small vari 
itions in these elements or small d 
tions trom estal } conditions 
quently result in great losses in ma 
rial, machine parts and time 


Main Office: Columbus, Ohio Such difficulties are usually elimi 
Factories: Columbus, Ohio and Hillsboro, Ohio nated by the age-old method of “trial 





*REO DESIGN rhein SAID... 





SPAN Ht) 


> SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 


Reo Motors, Lansing, 
Mich., have again 


specified STRESSPROOF Reo Lawn Mower 
—this time for the pow- 


er shaft on their new to Use STRESSPROOF 


rotary lawn mower. 


Reo engineers needed top performance from this tion of four qualities in-the-bar: Strength, Wearability, 
new drive shaft . .. so they insisted on STRESS- Machinability, and Minimum Warpage. Yet it costs 
PROOF ! They knew from years of successful experi- _less than the other quality cold-finished steel bars. 
ence with STRESSPROOF that it could take abuse. STRESSPROOF makes a better part at lower cost ! 
It had both the strength and wearability to stand up It is available in cold-drawn or ground and 
under the toughest service—and its excellent machin- polished finish, 
ability was most welcome from a cost standpoint. 

The alternative to STRESSPROOF would have SEND FOR... 


been a heat-treated part, with the attendant « leaning, Free Engineering Bulletin 
“New Economies in the Use 


straightening, and machining problems. 
of Steel Bars” 


Only STRESSPROOF gives you a unique combina- 


La Salle Stee! Co, 
1430 150th Street 
Hammond, Indiana 


b Se (/ : Please send me your STRESSPROOF Bulletin. 
aA allé STEEL co. 


Title 


Manufacturers of the Most Complete Company 

Line of Carbon and Alloy Cold-Finished Address 
and Ground and Polished Steel Bars in America. 
- City Zone State 
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know-how 


A COMPLETE LINE — ios bled 


: : f iccessful they a 
Designed to Your Requirements However, modern d 
science and technology 
native for this metho 
thorough knowledg 


which determin 


materials, 


Elements of 

Electrical Machine Design 
ALFRED STILL, Prof. Ey 

trical Energ., Purdue I 
CHARLES S. SISKIND 

I trical Engy Pu 


x 9 ”? 


SERIES RELAYS - ; McGraw-H 


Balanced armature ; T , » Cy 
Can be mounted in any é $2 SI 


This third 

erned with th 
tices Ol electr 
The material has be 
unify the .broad 


and to emphasiz 


POTENTIAL 
RELAYS 


Precision snap-action 
contacts. Convenient 
terminal board wiring ) As in prev ous 
Totally enclosed ‘ ; : : 

directed toward 


th physical ind 
istics O7 th Val 


at hine 


all 
trical engineering t 
derstanding fundan 
through their appl 
OVERLOAD , designs of electrical 
PROTECTORS f design constants hav 
Patented bi-metoa! snap- to conform with pi 
action—inherent pro- taking account 
tection. Large solder ad he ponte’ Th 
terminals. Manvo! ond on % 
automatic. brought into 
Let R-B-M engineering and production facilities type of power machit 
serve you. Phone today or write Dept. C-6. given in colleges and 
The design principl 
4 types ol machit ar 
Controls for Electronic, d venerators 
= a“ Refrigeration, In- 
dustrial, Appliance, 10 Motors and transfor 
ESSEX WIRE CORPORATION Communication and tions of equations at 
: Amt otiv tri on ’ 
Logansport, Indiana atometive Industries on fundamental prin 


rived formulas are 
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VAN HUFFEL COLD FORMED METAL 


: PAY DIRT 


Those odd shapes you see in the above picture show contour 
farming at its best—one proven way the farmer can maintain 
and improve his land and increase his yield without adding 
acres of manpower. Another way is through the use of more 
and better implements at lower cost. That's where you come in. 


Making odd shapes in metal that definitely cut farm equip- 
ment production costs end inspire revolutionary design thinkiag 
is where we come in. Whether it's something you are now mak- 
ing or just a drawing board dream, transforming “shapes of 
mind” into shapes of metal has been a proven production tech- 
nique of Van Kuffel for over half a century. 





With hundreds of case history applications showing down 
to earth production economies, we would like the opportunity 
of demonstrating how Van Hvffel shapes can help increase your 
poy dirt. 


Write teday for free portfolio of 
cost reducing ideas that have taken 
shape in the farm equipment field. 


\antluffe 


TUBE CORPORATION - WARREN, OHIO 


Lf N 
Where ideas wy take shape 





for makers of farm equipment 
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sts, it 1s indicated that the use of 
empirical constants makes it possiblc 
to relate electric and magnetic quanti 
es to physical dimensions 

Specifically, the chapters are headed 
is follows: (1) Introduction, (2) Dy 
namic Electric Machinery—General 
Design Principles, (3) Armature 
Windings and Armature Design Prin 
ciples, (4) Commutation and Design 
of Commuting Poles, (5) Tooth Reluc 
tance and Armature Reactance—D« 
sign of Field Magnets and Windings 
(6) Losses, Ventilation and Tempera 
ture Rise, (7) Alternating Current Ma 
chinery—Synchronous Generators, (8) 
Synchronous Generators (cont'd), (9) 
Synchronous Generators (concluded) 
(10) Polyphase Induction Motors 
Design of Three-Phase Motor, (11) 
Polyphase Induction Motors (Cont'd) 
(12) Alternating Current Transform 
rs, and (13) Mechanical Design of 
Electrical Machinery 





Non-Ferrous 
Foundry Metallurgy 


Edited by A. J. Murpnuy, M.S 
F.1.M., Professor of Industrial Metal 
wey, University of Birmingham. 6 x 
197 pp. Published by McGrau 
Hill Book ¢ 30 i i2 St., Net 


li 





tallurg il industry is be 
oming more and more dependent 
upon t hnical control. The devising 


systems of control and the r sponsi 
ility for their successful operation 
ills for trained metallurgists in ever 
ncreasing numbers. These men must 
know the scientific bases upon which 
fundamentally sound practice can be 
vuunded. Here are enunciated thes 

principles 

In this book, published in coopera 
tion with the Pergamon Press in Eng 
land, the metallurgy of the alloys and 
the processes in non-ferrous foundry 
work is dealt with in a manner which 
cognizes that progress in this branch 
of technology has ceased to depend 
upon the development of operativ« 
skills. Instead it must be based upon 
the understanding and application of 

nti principles 

1] text overs th 1 ral prin 
pI unifying the toundry t hniqu 
of all the industrial non-ferrous metals 


1 


relation to metals in th liquid 


1954 


Jun 
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pont E Se Sekai ion: 
MAY COST 
LESS WITH 


MOTOR AND 
DEEP DRAWN GENERATOR PARTS 


STAMPINGS 


Mibany leading manu- 

facturers have found 

ENGINE substantial savings in 
PARTS _ designing for T&W Stamp- 
\ ings. You, too, may find 
economies in both first cost 


and assembly time. 





For those manufacturers having their 
own press equipment Transve will 


TRANSUE & 
WILLIAMS 


BUSINESS 
MACHINE PARTS 


STAMPINGS 





TIME and 
FIME aga 


Chiquen find a better way 


When better performance depends on unexcelled timing 


components, it pays to look to HAYDON*. Engineers 
can rely on HAYDON Timing Motors and Timing Devices 
to give products precise, exacting control of Time to 


better serve the user. 


Whether it’s product diversification or refinement, your 
HAYDON Timing Engineer can provide complete engi- 


neering information. Write for his name now. 


HA YDON A SUBSIDIARY OF GENERAL TIME CORP. 


AT TORRINGTON 
‘ere Se SF SS SC KS SF SF SE SE SF SC eS eS ee eS ee ee eee ee ee ee ee 


we ee noe ge | HAYDON Manufacturing Company, Inc. 
TIM | * G 3130 ELM STREET, TORRINGTON, = P y 


] Put me in touch with the Haydon Timing Engineer. 





[) Send me catalog, “Electric Timing Devices”’. 
See elidamttentaiaen 
TITLE_ o 
COMPANY 
CO.ADDRESS 
*Trade Mork Reg ciry . ____ 1ONE___STATE 


©. Patent Office 
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state, to the process of solidih 


and to the facts influencing t 


erties of casting. Other new 

include the part played by 

solved in liquid metals, its cont 
influence on cast pr 


influencing the grain siz 


odu 


mechanical 


properties of 
complete components 
th properties in 
samples 

Chapter titles ar 
Some Properties of 
The Solution of Gas 
Metals; Solidification 
(cont’d) ; Non-Ferrous Fi 
nology: Properties ind 
Castings; Properties 
Castings (cont'd) 


1 Casting Alloys (cont 


Machinery’s Handbook 


yih 
Chit 


[This new edition m: 
recent and basic information 
formulas that the handbook 
the mechanical field 
abreast of current dev 

Of particular inter 
edition are a revised 
spur gear section and 
tion On generat db 
tured in the spur gear 
greatly enlarged presentat 
ard definitions and t 
and tabulated data for 
mining the dedendums 
ameters for hobbing a1 
shaved gears; fuli data 


tion on fine-pit« h spur 


1 


tolerances for gear blanl 


nlarged pinions 


Ss ol 
tions are 
entation of the revise: 
of straight and bev 
with formulas, 
procedures for 
for durability 
tion, there are 


for determining 
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Allied’s Allite Division Offers... 


DIE-MADE SHEET METAL PARTS | 


than that of production dies, yet accuracy is com- 
parable in every way. Upon completion of the dies, 


If you are following the example of a number of 
America’s leading industries in building complete and 
accurate product prototypes before establishing 
definite manufacturing procedures, here is a time- 
and money-saving service which has become an im- 


portant part of many such programs 


Take Allied draw and form dies for producing proto- 
type parts . . . such dies are made of either plastic or 
Allite (zinc alloy) depending on the number or type of 


pieces required. Cost and delivery is considerably less 


Other 
Allied 
Products 














SPECIAL COLD FORGED PARTS + 


SCREWS 
PARTS + R-B INTERCHANGEABLE PUNCHES AND DIES 


prototype stampings are produced in Allied’s press 
equipment, then trimmed, flanged and pierced by 
hand. 


These prototype parts are another of Allied’s die and 
stamping services which result in a dollar savings to 
you. We would appreciate your inquiry, or better yet 
a personal visit to our Plant Four in Hillsdale, Michigan, 


to show you such operations. 


STANDARD CAP 
* HARDENED AND PRECISION GROUND 


ALLIED PRODUCTS CORPORATION 








DEPT. D-18 


PLANT 1 PLANT 2 
Detroit, Mich. Detreit, Mich, 


12639 BURT ROAD 


DETROIT 23, MICHIGAN 


f s 
~ —" 


PLANT 3 PLANT 4 
Hilisdele, Mich. 





Product Engineering — June, 1954 








Hilledele, Mich. 








ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 





DILGEREE 


SELF-LUBRICATING 


Woe Where Cries Yyow/ 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
RANGE 
® OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEL- 


OVER A WIDE TEMPERATURE 


~ EVEN WHERE O11 
SOLIDIFIES OR CARBONIZES 


LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use 
for oil-free, self-lubricating piston rings, seal rings, 


thrust washers, friction discs, pump vanes, etc. 


Cter Graphalloy Froduda 


For applications requiring low 
electrical noise, low and con- 
stant drop, high current density 
and minimum wear. Used for 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 


STRAIN GAGE pick-ups and 
many other applications. Brush 
Holders and Coin Silver Slip 
Rings also available. 





1012 NEPPERHAN AVE. + Yonkers, New York 


[_] Please send date on Graphailey Oil-Free BUSHINGS 
[_] Send date on BRUSHES and CONTACTS 


MAME & TITLE 


ZOMPANY 


Steer 





cn a “Ont State 
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New Books continued | 
ind worm gears has been added 
which th st P Dy-st p design pro a 
urc 1s Outlined and tormulas at given 
for obtaining profile and pressure an 


gle corrections for cutters and grinding | 


wheels used to produc hine-pitch 
worms 

Importan hanges in th dimension 
of American Standard square and 
hexagon bolts and nuts are summa 


rized, with a table comparing the old 
Com 


plet. tables giving the standard size 


ind new across-fiat dimensions 


ind limiting dimensions of the variou 


typ Ss ol and bolts are also in 


{ lude d 


Thread classes, 


nuts 


thread form, allow 
inces, tolerances, limiting dimension 


and preferred thread series of th 


American Standard General purpos 


Acme and Stub Acme screw threads ar 
given in the extensive and detailed 
screw thread section 

[he section on ball, roller and 


needle bearings is completely new and 


gives in considerable detail and scope 


the descriptions, designations and tol 
rances for standard anti-friction bear 


Anti-Fri 


tion Bearing Manufacturers Associa 


ings Also outlined is th 


tion plan for bearing designation 


Standard minimum shaft shoulder and 


maximum housing shoulder dimen 


sions for ball and cylindrical rolles 


} 


bearings are also given 


Che new milling cutter section now 
gives extensive tables of dimensions 
und tolerances covering the various 
types of American Standard milling 


utters, together with a table showing 


four types of set-ups for grinding 
| clearance angles on milling cutt 
teeth 


Standard dimensions of tool shanks, 


ights, 


toolpost openings lathe center h 
types of standard toolposts lengths of 


solid square and rectangular tolls, and 


dimensions and commercial catalog 
numl rs ol sintered-cart de Cips IO! 
single-point tools are now an impo 


tant part of the small cutting tools s 


tion 

Additions to the section on honing 
include formulas and data for det 
mining the proper rotative speed 
recommended tolerances, allowan 


for stock removal, and possil le adjust 


eliminating undesirable con 


nts tor 


tions In the materials sectior new 
, , 
data on nickel and nickel alloys, titan 
un nd titanium alloys, and copper 
— . ; . 7 rt 
Ol l 1 vii alloys if el 
} 


| 200. 


how 


DIELECTRIC 
—_t 





If it’s a question of building better 
insulation characteristics into your 
product, take a look at Frenchtown 
Engineered Ceramics. The alumina 
bodies, particularly, offer excellent 
electrical resistance at high tempera- 
tures. Take, for instance Frenchtown 
ALAMNOX charted below: 

500 
300. 


100. 


50. 
30 
20. 


5 


3 
300 


Temperature in Degrees 
400 500 600 





700 800 900 


High dielectric strength is only one 


| of the many desirable properties. Low 
| thermal expansion, good thermal con- 
| ductivity, excellent mechanical strength 
and wear resistance have enabled many 


manufacturers to improve over-all per- 
formance of their products. 


For complete in- 
formation, send 
for this bulletin 
on Design Princi- 
ples and chart of 
electrical and me- 
chanical properties 
of FRENCHTOWN 
ENGINEERED 
CERAMICS. 


i 





PORCELAIN COMPANY 


87 Muirhead Ave Trenton 9, NJ 
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In a blinding shower of sparks two solid steel 
railroad car axles can be welded into one 


length in only 108 seconds...or... 


Two heavy-wall alloy steel tubes 20” in 
diameter, 1” wall, can be joined with a weld 


that is actually as strong as the tube walls. 


In the Cleveland Pneumatic plant, the world’s 
largest and most powerful general-purpose 
flash-butt electric-resistance welding machine 
is now at work joining aircraft components. 
This machine can butt weld high-alloy steel 
pieces having a total cross-sectional area of 


as much as 67 square inc hes. With low-carbon 


World's largest high-alloy weld is 67 square inches... 
IT’S BEING DONE AT CLEVELAND PNEUMATIC 


material, this area can be as arge as 100 


square 1Th he Ss. 


A limited amount of this machine’s extra 
time 1s available now on a contract basis. It 
can be useful to manufacturers who have the 
problem ol getting highest-quality large area 


welds on high-alloy steels at low unit cost. 


Write for Booklet D-64, 
whi hi de SclI be s this ma- 
chine and its capacities, and 
also tells you how our 
Contract Welding De part 


ment can work for vou. 


Cleveland Pneumatic 


Toot Company CLEVELAND 5, OHIO 


Department E-64 


BALL-SCREW MECHANISMS © AIR-OIL IMPACT ABSORBERS 


e World's Largest Manufacturer f Aire 











raft Landing Geers 
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depend on 
the rugged 


MARK-TIME 
“H400" Bell 
Time Switch 


SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP or 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 
mountings available on request. 
= 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. 5400" turns OFF 
the circuit at the end of a pre-set time 
period... and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


5400" has a wide range of applica- 
tions . . . is available with a wide variety 
of modern dials and knobs . . . can be 
supplied as an "ON" type of unit on 
special order. 


Write today for full details and prices. 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 


Manufacture J and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canoda 
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Letters should be ‘addressed to The 
Editor, Product Enmgineering, 330 
West 42nd St., New York, 36, N. Y. 
Acknowledgment 
Due 
To the Editor 

I was more than a little surprised 
to find that an article in the 1954 
Handbook of Product Design had sev 
eral direct quotations from our 1953 


catalog 
This, of very flattering, 
although I would have been somewhat 
happier if we had been accorded a 
credit line —H. D. Gi_Bert, President 
Miniature Precision Bearings, Int 
Ed—Mr. Gilbert in that 


we did quote from his catalog, as hi 
states. Our apologies for failing to 


course, is 


is correct 


acknowledge the source 


Interdependence Requires 
Accepted Standardization 
In Drafting Practice 


To the Editor: 

Your March editorial, headed “W 
Are Not Independent,” exactly ex 
presses my Opinion concerning Sim 


Drafting. Ind 


stemming from 


pe ndaent de par 


] 


both industrial 


tures 


and educational sources, tend to be 


fuddle 


nearer to com! 


standardization, which was 


50 years avo 


non usage 
than is today’s conglomeration 
We have gone away from a standard 


and we no more need a new method 


than we need a new dictionary. To 
t back to a standard all we have to 
actice 
such as ASA 

: Do” ind Do 


nanual 


do is to or that which we have 


and augment it with a 


Not” 


which every 


standard p 


draftsman and 


racti 
very plant can use and appreciat 
why they should stay within it 

The fe 


the timesaving 


ature of such a manual 


it will accomplish 


cause such a large percentage of th 
contents of drawings as we now mak 
them is: (1) repetition, (2) unt 5 
sary, (3) stilted and vague, and (4) 


we have too many notes and not 





Electrol 


Relief Valves 





Schematic, above, shows 
typical nstaliation of 
Electro! Relief Valve 
being used to by-poss 
excessive fivid pressure 


Dampening Device Assures 


Quiet . . . Efficient 
Performance 


Designed for use in oil pressure 
systems, Electrol Relief Valves are 
equipped with an Electrol-designed 
dampening device that smothers 
squeal or chatter. They hove a crack 
ing pressure up to 90% of the full 
flow, with a reseating pressure that 
can be held as high as 85% of the 
full flow. 


The Model +523-8 measures | % 
x 2” x 5”, has ports tapped % “— 
18 N.P.T., and passes 6 G.P.M.; the 
Model +523-14 measures 2%” x 
3” x8%", has %”—14N.P.T. ports 
and passes 16 G.P.M. Both units have 
a pressure range of 100 to 2,100 
at Your inquiry will receive 
>rompt attention 


Bellet Designed F-»0ddcld 
de yaa, Vydlecatileid 


Electrol 


HYDRAULICS 


| KINGSTON.-NEW YORK 
Telephone, Kingston 1980 





CYUNDERS + SELECTOR VALVES + FOLLOW-UP VALVES | 
CHECK VALVES RELIEF VALVES MAND PUMPS 
POWERPAKS LANDING GEAR OLEOS SOLENOID 
VALVES «ON-OFF VALVES + SERVO CYLINDERS « TRANSFER 


| VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 
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NEW ALL-ALUMINUM MOBILE HOME MAKES NEWS 


Mon-O-Coach ‘**041"" Hailed as Major Design and 





Aluminum and Plastic 
Team Up to Make New, 
Improved Wading Pool 


This novel wading pool made by the Ideal 
Toy Corporation, New York 10, N.Y., offers 
a good example of design and engineering skill 
in getting maximum benefit from the right 
combination of materials in a product. Ideal 
engineers Ww anted a sturdy pool— yet one 
easily inflatable and simple to set up. They 
found the solution through judicious use of 
both aluminum and plastic. 

Named the “Aquarama,” this wading pool 
features an all-aluminum wall with safety 
rolled edges and an inflatable one-ring inner 
liner made of heavy gauge vinyl. The alumi- 


Rey nolds 


prevents loss of water experienced with un- 


num wall—made of Aluminum— 
supported depressed sides and also protects 
the plastic against rough use This non-rusting 
aluminum wall rolls into a compact coil around 


the deflated pool and comes packed in a con- 





venient shipping carton. Pool with Inflato- 


Pump and other extras retails for under $20. 
This Ideal Wading Pool is sold in sporting 


goods, furniture, hardware and other stores 


handling children’s play equipment. It also is | 


one of the growing number of quality products 
that Reynolds 
Aluminum’ 


carry the new “Designed in 
* Seal. For 
details on how the 
aluminum products 
you fabricate can 
qualify for this seal 
merchandising pro- 
gram simply write to 
the address below 

Reynolds design and engineering serv- 
ice is available to all manufacturers, not only 
those working exclusively with aluminum but 
also to those who use it in combination with 
other materials in their products. To get the 
most from the aluminum you use—alone or 
judiciously combined with other materials— 
call your nearby Reynolds Office, Reynolds 
Distributor, or write Reynolds Metals Com- 


pany, 2576 So Third St., Louisville 1, Ky. 


does ocerr is broken free more easily by 
subsequent heating 

Prime advantages of die cast aluminum 
| rotors over copper windings for induction | 


Engineering Achievement in Mobile Home Development 





The revolutionary all-aluminum Mon-O-Coach “041” Mobile Home shown 


above features new monocoque stratoliner construction in which the entire body 


of Reynolds Aluminum is one strong unit instead of body-on-frame construc- 


tion. The drawing below shows how extruded aluminum bottom, 


sidewall and 


top members make a one-piece riveted unit reinforced with aluminum castings. 





New Reynolds Rotor Metal 
Used in Induction Motors 


Reynolds development work has proved 
that a new rotor metal of 99.3% minimum 
aluminum content with a conductivity of 54 
to 57% of the annealed copper standard will 
produce motors averaging as high or higher 
torque than higher purity, higher conductiv- 
ity range material. 

This apparent contradiction is the result of 
When 


cast in this metal the rotor bars are less apt to 


close control of the alloying elements 


pull apart during solidification and cause loss 
loss of 


Also, the aluminum has less tendency 


of electrical contact and ultimate 
torque 


to weld to the laminations and welding that 


motors are lower materia and fabric: ting 
costs and lower centrifugal forces exerted on 
bearings during the motor operation. Write 


for more complete information. 
po--------n-nn- nnn = 


l For more complete aluminum design | 
| information send for “ Aluminum Struc- | 

tural Design™ and “Designing with | 
| Aluminum Extrusions.” Single copies 
| of these handbooks are free when re- 
| quested on business letterhead. Write | 
| Res nolds Metals Company, 2576 South | 
| Third Street, Louisville 1, Kentucky | 


Lee Ee 


| wood Trailer Coaches, In« 


Reynolds engineering 


Reynolds engineers were asked in by the 
builder—the Mon-O-Coach Division of Lron 
ronwood, Michi 


Phes« 


Reynolds engineers worked closely with Mon) 


gan—right at the initial design stage 
Coach engineers through completion of the job 
According to the Reynolds 


Aluminum and monocoque construction make 


manufecturer, 


this mobile home up to 4,000 pounds lighter 
structurally about one-third lighter than con 
more mobile 


ventional trailers . Caster to 


pull more economical on the road. All 
aluminum construction also eliminates any 
chance of bus kling, warping, corrosion and 


bi-metalli« 


The 


action 


assistance of 


and styling service ix 
available without ob 
ligation tohelp manu 


make full 


facturers 


use of aluminum’. 
many ndvantages 


For example, alumi 


num is light but 





strong is always attractive (frequently 


without special finishes) . . . has excellent heat 
and light reflectivity . . . high electrical and 


thermal conductivity . is low in cost and 
often permits fabrication economies 

Consult Reynolds Aluminum specialists on 
your next design or redesign project. Call the 
Reynolds Office or your nearby Reynolds Dis 
listed under “Aluminum,” in 


tributor your 


classified telephone directory, or write direct 
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New 


Lay Longest Aluminum Pipeline 


Automatic Welder Used to 


\ new portable automatic welding machine, 
used during the laying of the longest alumi- 
num pipeline ever installed, welded 40-foot 
of pipe 


average time of four minutes for a five pass 


sections 85¢-inch aluminum in an 
weld, compared to about eight minutes or 
more for welding pipe in place by hand, the 
method commonly used for steel pipe. 
Suspended over the line by a side boom, the 
automatic welder is equipped with quick- 
acting clamps which grip the pipe. Pressing a 
button starts the welding and automatic con- 
trols maintain proper conditions of the are. 
When the weld is complete, the machine auto- 
matically stops, reverses itself, and returns to 
the starting position. The clamps are released 


and the machine moves to the next weld. 





Welds made during the laying of a 12-mile 


high-pressure line were subjected to pressure 
as high as 1800 pounds per square inch, and 
held firmly. The 40-foot aluminum pipe sec- 
tions used weigh only 320 pounds while the 
same size section of steel pipe weighs about 
1000 pounds. Reynolds technicians point out 
that this makes possible savings in handling, 
equipment and labor which virtually offset 
the higher cost of aluminum pipe. 

The new machine—used in laying the high- 
pressure pipeline between the White Point gas 
field the 


Reynolds alu- 


near Corpus Christi, Texas and 


Metals 


was a cooperative dey elopment 


Company LaQuinta 
mina plant 


of Reynolds and Air Reduction Sales ¢ ompany. 





Reynolds and Unions Observe 


“Twenty Years of Harmony” 


Production workers in Reynolds Metals 
Company s Louisville, Kentucky plants re- 
cently expressed their appreciation for 20 


vears of harmonious labor-management rela- 
tions by presenting a scroll to R. 5S. Reynolds, 
sr.. chairman of the Reynelds Metals board of 


lirectors and founder of the aluminum firm 


Matt. W. Davis, business agent for Alu- 
minum Workers Local 19388, serving as 


#kesman for that local and 12 other unions 


p 


with a total of 2300 workers in the Reynolds | 


Louisville plants, declared: “Our local doesn’t 
hav e one unatisaw ered grievance | he ‘ ompany 


readily down and works 


very sits out any 
problem it has with a union. It has been about 
seven years since we had to take a case to 


arbitration. And we have full employment.” 


Printed in U.S.A 








New Technical Handbook, “*Heat 
Treating Aluminum Alloys,” 


Now Available From Reynolds 


more than 75 photographs, drawings and tables 
—explains the principles and procedure for 


heat treating the aluminum alloys. 


=) 
al Vawetnidi 


The book is in three 
parts. One section 
presents in easily un- 
the 


involved 


derstood form 
metallurgy 
in the heat treatment 
of aluminum alloys. 


Another section is of 





Many Diversified Industries Take Advantage 
of the Vast Production Facilities Offered by 
Reynolds Aluminum Fabricating Service 


More companies in more industries are taking advantage these days of the 
facilities offered by Reynolds Aluminum Fabricating Service for producing 
aluminum parts. Following are some of the reasons why so many companies 
in both large and small industries are using this service. 


First, there are over 200 pieces of major 
production equipment in two plants alone 
operated by Reynolds Aluminum Fabricating 


| Service. This equipment includes presses from 


This new 122 page handbook—containing | 
| 





particular interest to 
the metallurgist and 
of 


more technical nature 


contains data a 


on both heat-treat- 
able 


treatable 


and non-heat- 





aluminum 





alloys. A third section presents complete 
technical processing data in easy-to-follow 
tabular form. 

Single copies of “Heat Treating Aluminum 
Alloys,” 
business 
£1.00). 


are free when requested on your 
the book 


A complete index of Reynolds design, 


letterhead (otherwise 


also | 
Write to Reynolds Metals Com- 
pany, 2576 South Third Street, Louisville 1, 


Kentucky. 


fabrication and application literature is 


available 





Aluminum Irrigation Pipe 
Helps Fight Ground and 
Forest Fires in Michigan 


Aluminum irrigation pipe has been used 


successfully for water transmission to ground 





fires by the Department of Conservation in 
the State of Michigan. They started with 1600 
feet of 3-inch aluminum pipe and quick acting 
the W. R 


irrigation equipment manu- 


aluminum couplers supplied b: 
Ames Company, 
facturers, of San Francisco. When this proved 
highly 


ordered. 


successful, additional footage was 

In one ground fire where both aluminum 
pipe and the 1600 feet of 
3-inch pipe a trailer by four 
men in just took five 


minutes to load 


hose were used, 
was loaded on 
thirty minutes while it 
men two hours and twenty 
2000 feet of 2 


were kept busy for an entire eight hour day to 


’ hose In addition, four men 


another 


pipe 


uncouple, dry, clean and roll the hose 


case where aluminum irrigation saved 


| time and labor. 


| for many vears, has 
| the 


} cating experience. 


jin 


the very smallest up to presses capable of 
producing drawn parts 12’ long. Also included 
are roll forming machines, some of the most 
modern aluminum 
welding equipment in 
the country and some 
of the 


date automatic ano- 


most up-to- 


dizing equipment. 
Reynolds 


Fabricat- 


Second, 
Aluminum 
ing Service, because 
it has produced alu- 
minum parts for di- 
versified industries 


fabri- 


necessary 





gained 


Through this experience has been g a 
practically unparalleled knowledge of the fabri- 
cating of aluminum parts requiring blanking, 


embossing, st 


amping, drawing, riveting, form- 
ing, roll shaping, tube and shape bending, 
welding, brazing and finishing. 


Third, Reynolds 


Service offers important savings to parts cus- 


Aluminum Fabricating 
tomers nm many ways. Most important, parts 
customers do not tie up their capital in raw 
material inventory and they do not have to 
buy “specialized” equipment which might be 
of the Parts 


Reynolds are shipped ready to assemble into 


use only part time from 


| final products. This also saves on production 


losses, rejects and 
scrap handling 
and storage. 

And fourth, 
Reynolds Alumi- 
num Fabric ating 
Service offers the 
services of trained 
engineers who will 
help in your de 


get this design and engineering assistance, sim 





sign problems 


ply call your nearby Reynolds Office or write 
to Reyuolds 


at the address below. 


Aluminum Fabricating Service 


\ free 24-page “Catalog of Facilities’ 
is available by writing Reynolds Alumi- 
num Fabricating Service, 2065 South 
Ninth Street, 1, Kentucky 


Other catalogs covering Applian e Parts 


I OUISY ille 


and Roll Formed Shapes are also free 


on request 


r-------- 
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Our Readers Say continued 


enough legible drawing. To repeat a 
favorite of Dr. Kettering, “the covers 
of drafting text books are too far 
apart.” 

There is another aspect to the sub- 
ject. Many plants have Industrial En 
gineers who want pictorial drawings 
for shop use. This is counter to the 
conventional short cut drafting advo 
cacy. Now there is nothing much more 
pictorial than a good mechanical draw- 
ing when shorn of its surplus views, 
lines, repetition and ‘“‘engineering” 
terminology. Drafting can be the good 
old basic third angle projection and 
no code, conventions or typewriter is 
required. Incidentally, according to 
William Batts’ talk to ASA after his 
return from the European Accord As 
signment, it would take at least 10 
years to establish a new drafting sys 
tem, 60 days to eliminate the confusion 
from present practice without disrupt 
ing the fundamentals —-G. M 

Chi igo, Il 


Ed—We heartily agree with your 
statements. We hope that you were 
interested in the article which appeared 
in the May issue of Product Engineer 
ing, written for us by Dean Gerardi, 
of the University of Detroit, in which 
he discussed the developments in- 
volved in formulating national and 
international standards 


Counseling the 
Patent Counsel 
To the Editor: 

“Using Your Patent Counsel More 
Effectively,” by Calvin D. MacCracken 
and James M. Relph, on page 281 of 
the March issue, is very sound 

There is another advantage to 
having the patent attorney in on devel 
opments as they progress: in the event 
of litigation, this detailed knowledge 
is very useful in dealing with expert 
witnesses called by the other side. 

The only reservation I would havs 
to the authors’ suggestions is that if 
an attorney becomes too immersed in 
a particular field there may be some 
danger his patent writing can become 
so full of detail that it resembles an 
engineering progress report rather than 
a full but concise disclosure and defini 
tion of the invention 

WILLIAM R. MEREDITH 
Patent Lawyer 
Ottawa, Canada 


June, 1954 
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HOW TO KILL 


5 thread fastening bugs in design... 





Been Stung BY TOO MUCH WEIGHT? 
Heli-Coil* Inserts permit weight reduction two 
ways: They require less space than solid bush- 
ings. Need no greater boss radius than unprotected 
thread assemblies. Permit the use of fewer, smaller, 
as shorter threaded fasteners 


Been Stung BY WEAK THREADS? Heli-Coil Inserts provide a mini- 
mum of 25% greater loading strength than unprotected threads in 
the same material. You eliminate stripping, even in soft materials 
such as aluminum, magnesium, plastics, wood, etc. 


Been Stung BY THREAD WEAR? Heli-Coil Inserts can’t wear — 
therefore no customer complaints about worn threads; field service 
costs are cut 


Been Stung BY CORROSION? Heli-Coil Inserts are corrosion-proof 


stainless steel or phosphor bronze. They withstand temperatures up 
to 800°F. indefinitely — won't seize, gall or corrode. 


Been Stung BY VIBRATION? Vibration will not loosen Heli-Coil 
Inserts; will not damage insert-protected threads. Fits are inherently 
better; stresses are more evenly distributed. 


When you use Heli-Coil Screw Thread Inserts you kill all five 
of these design bugs af once. 


To find out why the Heli-Coil Insert method of thread protection is the 
simplest, most effective, and most practical ...to get all the data you 
need to design these advantages into your product... to get free samples of 
Heli-Coil Inserts, use this handy coupon. 


*Reg. U. S. Pat. Off 











rt oe eS eee ee ee ee ee ee ee ee ee ee ee ae ee ee eee eee eee eee eee eee ee eee eee cee ee 
HELI-COIL CORPORATION | 
1 146 SHELTER ROCK LANE, DANBURY, CONN. 1 
C) Send samples and Bulletin 689 — Military Standard Sheets 
| [) Please have a Heli-Coil Thread Engineer call. i 
| [) Send samples and Handbook 652, « complete design manual 1] 
l I 
y NAME s — ! 
! COMPANY — 
! ! 
ADDRESS 
1 city : : ZONE ae + ! 
. 5 


Heli-Coil Inserts conform to official military standards 
MS-122076 (ASG) through MS-124850 (ASG) and others. 









SChUCiae Engineering Standard 
Pumps Catalog Files Pumps 
~ for Custom sag We GOVAN for Custom 


Applications [—aremuemems Applications 
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lesk drawer. Some ar Oo larg n 
they oO filed at all. So 
ound on th ho dg 
rd shapes 
O or two por f 
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1 single thin sh 
lata. Binders that obs 





rmost words ol th text B 
it al looseleaf in name only 
not added or removed. Pr 
nd other suppl nts, wh 
| 1 h to thn la 
which it th i ze oO 
Bindings which project out 
OV ny { awkw ird to with 
iraw 1djacent ( italogs Loo 


BE | pages are always falling out. POSITIVE DISPLACEMENT 
IMPELLER TYPES et ie al TYPES 
from 0 to 174 gpm at the binding, very thin at the oj from sg to 60 gpm 
850 to 3450 rpm dge, guaranteed to twist any fle out 200 to 500 rpm 


Types available: "" “wt “ aia sat 2 ne oan Types available: 


Seal and Seal-less 
Reversing 


Integral Motor Mounted 
Non-Reversing 


Belt and Motor Base - : : 

uilt with or without 
. bhieles Te =Jbl: J re 
External or Submerged Automatic Relief Valve 


IC Standard Siteve) (Mey ae Blolite) (me Mere ileele 


Self-Priming Auxiliary Units V-Belt or Direct Connected 
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Ask tor Complete Catalog Ask for Complete Catalog 
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Company 


Pioneer Pune 
Division 
14300 Tireman - Detroit 28, Mich 
(FACTORY — Paris, Kentucky) 


ompany 


Pioneer PUMP 
Division 
14300 Tireman. - Detroit 28, Mich. 
(FACTORY — Paris, Kentucky) 
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ALODIZING 
Alodizing with “Alodine,”* a new technique in the 
protective coating of aluminum, was made available for 
production-scale use in 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments in the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy of the Alodiz- 
ing process as well as the effectiveness of the “Alodine” 
amorphous coatings, particularly as a base for paint. In 
fact, the paint-bond that Alodized aluminum provides has 
been found to be superior to that possible with chromic 
acid anodizing. 


The corrosion-resistance of unpainted aluminum Alo- 
dized with “Alodine” Nos. 100 or 300 is excellent, easily 
meeting the requirements of Specification MIL-C-5541. 
However, a need for protection of unpainted aluminum, 
even better than that obtained with chromic acid ano- 
dizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
By ACP RESEARCH CHEMISTS 


Several years of intensive research have now led to a 
new type of “Alodine,” designated as “Alodine” No. 
1200. This new protective coating chemical forms an 
amorphous mixed metallic oxide coating of low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. In addition, it forms an 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types of “Alodine 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 is now about 
to go into production. 


PROCESS DETAILS 


“Alodine” No. 1200 is the only essential chemical 
needed to prepare the coating bath and the final rinse 
bath. One of its unique features is that it can be used in 
tanks in an immersion process, or, in a multi-stage power 
washer in a spray process, or, with a slight adjustment 
of pH, with brush or portable spray equipment in a 
manual process. This means that even where the simple 
production equipment is not available, or where touching 
up of damaged coatings previously Alodized or anodized 
is required, excellent protection and paint bonding can 
still be obtained with practically no equipment. 


*"Alodine” Trade Mark 


Reg. U. S. Pat. Off. 


CHEMICALS | 


Nez 


PROCESSES 


Detroit, Michigan 
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NEW PROTECTIVE COATING CHEMICAL FOR ALUMINUM 


CHEMICAL 


General Offices: Ambler, Penna. 


All three methods of application easily meet the re- 
quirements of Specification MIL-C-5541. 


Process sequence for all three methods of application 
is the same as for other standard grades of “Alodine” 
such as Nos. 100, 300, and 600, viz.: 1. Pre-cleaning. 
2. Rinsing. 3. Alodizing. 4. Rinsing. 5. Acidulated rins- 
ing. 6. Drying. 


Coating time in an immersion process ranges from 2 


to 8 minutes and in a mechanized spray process is about 
30 seconds. “Alodine” No. 1200 baths are operated at 
room temperatures (70° to 100°F.) and heating is 
required only if the bath has gotten cold after a “down” 


peri od. 


RECOMMENDED USES FOR “ALODINE” 
No. 1200 


“Alodine” No. 1200 is specifically recommended for 
coating wrought products that are not to be painted or 
are to be only partially painted; and for coating casting 
and forging alloys whether or not these are to be painted 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such as venetian blind slats, 


awnings, etc., that are invariably painted. 

















PROCESS SALT SPRAY COMPLIANCE WITH TENSILE 
EXPOSURE REQUIREMENTS OF MIL-C-5541 
168 hrs sses 
CHROMIC “ 
ACID en0 3 passes 
nen fails 
ANODIZING oe 
BRUSH 168 hrs passes 
ALODINE J ners passes 
No. 1200 UU hrs passes 
1000 hrs passes 
DIP 168 he passes 
“ALODINE 250 hrs passes 
* 500 hr: basses 
No. 1200 a . F 
wages 1000 hrs passes 
DIP 168 hrs passes 
mses 250 hrs fails 
ALODINE 500 | fnil 
No. 100 JU irs vils 
2 1000 |} fails 
CONVENTIONAL 168 hrs passes 
CHROMATE é O hrs fails 
TREATMENT 300 hrs fails 
1000 hr fails 
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154 ideas 


on ways 
oO use... 





154 varied applications of 


molybdenum sulfide in the 


shop and in the field are de- 
booklet now 


available. This solid-film lubri- 


scribed in a new 


cant has demonstrated unique 


anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the 


tion 


records of solved lubrica- 


problems some might 


solve your own. Fill in the cou- 
pon below, attach it to your 


letterhead and send it off today. 


Moly-sultide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36NY 


Please send me your Free Booklet 
on Moly-sultide 








MS-6A 


| 
| 


th ir issuer nust D¢ 


such ¢ atalogs 


may be very good reading; so good 


that the chief keeps them himself for 


he does not want everyone wasting 


time over them 


Attrac.iveness vs Usefulness 


It is strange that while the technical 


staff usually has a lot to say on the 


text of a catalog, it is rarely consulted 


on the format. Too often the int oa 


is to publish an eye-appealing 


osity-arousing work of art that d 


mands to be read immediately, that 
so attractive that it will De icit On top 
of the desk and will never, n 


filed away 


Che technical recipient o atalo 
however, has an entirely diifcrent po.nt 
of view. While a tew catalogs may 
ntroduce an outstanding novel produ 
and be read immediateiy out of general 
interest, usually the catalog ts filed 
away for use when the necd a Th 


engineer no more thinks oi readin 


trom cover to cover, than he would an 
| ] 
engincer s handbook it IS 
reference, wWacn and if necded 
Until manufacturers as a_ whol 
yniz the probl« $ Ol i ip 1 
of their catalogs and design theu 
lication ordingly catalog nics us 
e prepared tc ke 1V Si y 
| pa ) take any Z i la} 
nd any typ ol inding 


Specifications fora Good Catalog 


The 


most Satisfactory ataioyv O 
the point of view of the man who has 
to file it and refer to it should 83 x 

in., bound on the long edg Lh 
inding should be durabl ind 
smooth; it should not project yond 
the covers, neither in the 11 in. dire 
tion nor in thickness. Wire-type or 


plastic ngs are often opjectionapD! 
on these counts 


When the 


overs should li 


catalog 1S 


in parall | 


that the shape is a rectangular prisn 
ind not a wedge. This rovided 
n loose-leaf binders 1 sp to 
hold the covers upart the opening 


dge How ver, loos¢ | al should be 
avoided unless there is a definite need 
to insert new pages from time tot 
to kee p the catalog up-to dat 

Despite this, thin catalogs should be 
punched for standard seven ring loosc 
leaf binders, and should have ample 
margin at the binding edge so that 
even clamp-type binder will not 
obscure the illustrations, tables, charts 
and text. While the department may 


| 
not favor binding several catalogs to 


gether as it means all the catalogs in 








GP KRAISS 


































Since 1926. In the application, 
design and manufacture—pumps, 
separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


J 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl’s patented, auto- 
matic, force-free lubrication 
and flushing system makes 
high- 


ideal 


these  direct-drive, 


capacity pumps for 
the special requirements of 
bottle-filling machinery 

Air-cooled design — or 


water-cooled models for 
heavier duty 

Class 21 roller-action pumps 
are recommended for han 
dling corrosive gases and 
that 
might jam with closer clear- 
The multi-blade de- 
sign of the Class 25 pumps 


gives higher capacity effi- 


extraneous matter 


ances 


ciencies and is designed 
for applications requiring 
higher degree of vacuum 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are 
mended 


recom- 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con 
serve the lubricating oil. 


Write today for 


Bulletins A-1289 
and A-1523 


[ce 


Hackensack, N. J 





289 Williams Ave., 
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“Lets talk one-piece construction.’ 


“We're at the crossroads, Bob We've got to have more small stand-by condenser—they also needed to boost 
heat exchange capacity, yet we cant afford new equip- their total condensing capacity. So, they retubed the 


ment. What can we do? small unit with Trufin and hooked it up in parallel 


, with their larger prime surface unit. Well, production 
“Nell. you ve pretty much answered that que stion 

of the smaller Trufin unit equalled that of the larger 
vourself. You said vou were at the crossroads—I use " 
prime surface installation. As a result, they eliminated 
that expression to deseribe the point where using 9 

the need for an entire new condenser! 
Wolverine Trufin Is more economical than peri 


surface tubs In other words. Vir Jones. you should “Boy! If we can only do that. too!” 


| 
retube with Trufin—the integral finned tub —— se 


“What exactly do you mean—integral?”~ afternoon. | can prove that vou will save in the long 


- run ’ 
“Well, let's talk one-piece construction, You see, fins 


are extruded right from the tube wall. Because the WHEN IT’S TIME TO RETUBE: be sure to consider 


tube - finned, you get more heat transfer surface = lrufin lt pays! It's available in coppe r. coppe r-base 


a smaller area. And, because the fins are an integral 
; 5 : , se : : : - <6 alloys. aluminum, bi-metal. electric-welded steel and 


part of the tube, you get more heat transfer In short othe t rie tals And write lor a cops ol Wolve rine "s 
Trufin Data Sheet. You'll find all the information 


had rt had vou ll need. WOLVERINE TUBE DIVISION of Calumet & 
one we had a month or so ago. Ms company ha a - 
‘ . : I . Hecla. Ine.. L479 Central Avenue. Detroit 9. Michigan 


vibration, temperature shock, pressures can't jar the 


fins loose. Your problem isn't any different than the 
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the binder must be removed from the 
files by one borrower, thus reducing 
their availability, nevertheless many 
engineers prefer binders for their per- 
sonal files. Manufacturers should pro 
vide suitable binders on request, to 
hold sets of their publications. 

Oversize or folded pages and 
graphs or illustrations spreading right 
over the inner margin onto the ad- 
jacent page (sometimes found in the 
middle page of the pamphlet) should 
be avoided 

Catalogs supplied by one manufac 
turer should be uniform in size and 
format, and even in coloring. Some 
manufacturers have recognized this, 
and have maintained the same style 
and color of binding and covers issuc 
after issue—their catalogs are land 
marks in every engineering depart 
ment, known by all by sight, ever 
when the name is hidden. Supple 
ments, price sheets etc. should also be 
uniforra with the main catalog and 
should b attachable by gur 
strips, envelope in the cover, or other 
means 

The cover should have an informa 
tive title; the manufacturer's nam 
and a trade-name or any other name 
closely associated with the product. If 
applicable, file numbers according to 
some standard filing system should b« 
given. Even so, however provision 
should be made for adding local fil 
numbers. Light-colored unglazed areas 
that will take ink readily should 
provided on the back of the binding 
of thick catalogs and on the top ietft 
hand corner of the front cover, and th 
top right hand corner of the rear cover 
so that the numbers can be seen fron 
either side. The areas should l 


enough to take a long number 


to either the long or short edge of th 


cover The pages of thick catalogs 
should be smoothly trimmed so that 
numbers, etc. can be inked on the ex 
} OSC d ¢ dge S 


Index Cards Would Help 


It would obviously be a great hel 
if the publishers supp! ed with each 
catalog the necessary index cars 
the numerical index, supplier alpha 
betical index, and product alphabetical 
index, including alternative listings 


Most of the information could 


printed on the cards, leaving a few 
blanks to be filled in by th 

The catalog titl page ofr COV 
hould give the date of issu pu lica 
tion number (bulletin or form number 


etc.), full postal address of manufa 




































































ANACONDA 
METALS AT WORK 


The American Brass Company develops 
a new kind of brass that cuts polishing time 50% 
for one manufacturer and improves product 
appearance for another...makes bronzes 
that extend the life of many metal parts 





Old age insurance... 


It’s easv to take out. And vou pay no premium 


All you do is specify ANACONDA Phosphor 


Bronze for the many components like those 
shown. Ten alloys are available in seven forms. 
All are strong and tough. They bear up under 
constant wear and flexings, periodic stresses, 
fatigue and corrosion. They resist abrasion .. . 
keep the ir 
high elasticity. We'll be glad to he Ip you select 
the Phosphor Bronze Alloy that’s just right for 


youl job. 


conduct heat and electricity well 


(Want more information 7 


Our Technical Depart 
m the prope rties and ppl itions ot 
Formbrite and Phospl Write to: The American 
Brass Company, Waterbury 20, Conn. In Canada 


Anaconda American Brass Ltd., New Toronto, Ont 


nent can five you a Wwe ilth rf 


! 
information 


r Bronze 
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ight. on high luctor at low cost 


The high luster on these brass flashlight 
end caps didn’t come naturally. Niagara 
Searchlight Corp., Buffalo, N. Y., had 


to buff it on. This was a high-cost 











operation. Now Niagara uses 
Formbrite* . . . a new kind of drawing 
brass that provides a surtace tar 
superior to ordinary brasses / 
Result? Niagara reports a 50% cut / 
in polishing time. Plating and gf 
general quality are improved, { 
too. And they find 

Formbrite easy to form, 


draw or emboss 





BAG 
4 


hate in a nameplate 7 


According to the Arlen Trophy 
Co.. Brooklyn, N. ¥ one of the 


largest trophy and premium 


manufacturers in the country 


4 


Poem 


the appearance ol 1 nameplate 


often means the difference be- 





tween landing or losing a sal 


But price is important, too 
That's why Arlen now makes 
their name plate s out of Form- 


brite. It costs no more than ordi- 
& nary brasses. Yet 
superfine grain structure, it pol. 
ishes to a bright finish in half 


the time 


bec Luis¢ of its 


Formbrite results im 
harder stronge! springier, more 


scratch-resistant pr 


| ducts too. 


es 
yy = ns 


4 = —<— e 
FANACOND 
Pa we 4 . | Sew 


the name to remember in COPPER - BRASS - BRONZE 
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+ ANOTHER PROBLEM SOLVED by Tibvlar Rivet 





SR SS, 


BOR PROBLEM 
— PE FLOOR PLATES 


lo) PRODUCT - Pl 
prob Old method with kick sgnsclagg 

production 900 per no x 
(maximum) - Strenuous W 
for female operator— 
ynable to hold help on 
job longer than three 


days. 









solid rivets, 


colution 


ET Aut 
TUBULAR RIVE 
1100 per hours 





omatic Machine, 
Production 


usin 
increased to 


tion; 
, ased produc 
PS. RESULT: Incre abor problem. 


j no l 
soht operation, : 
cet sane problem? Drop you 


/ 
e u 


TUBULAR RIVET, Dept. PE. 








. 4 
€ stuo COMI 
WOLLASTON 70, MASSACHU 


BRANCH OFFICES: Buffalo, Chicago, Dallas, Detroit, I 





































turer, and phone number; name, ad 
dress and phone of nearest representa- 
tive (or a space for adding this 
information) , companion publications 
superseded publications, associated 
names such as trade-names, head office, 
branches, divisions, subsidiaries and 
sales agencies; and list of products cov 
ered by the catalog. 

The text should be concise, yet com 
plete. Where practical, the catalog 
should confine itself to a single type 
of product. Pages and illustrations 
should be numbered, and in some cases 
the paragraphs also. This makes it 
much easier to refer to details in phone 
calls or letters. Model and part num 
bers should be clearly explained, if 
not self-evident. Unless the catalog is 
very short, it should have a table of 
contents and also an alphabetical in 
dex. A numerical index of part num 
bers may also be an advantage 

Many catalogs already approach this 
ideal, which could be attained by all, 


to the advantage of everyon 





Precision Milling 
Done Chemically 


A NEW TERM, “chemical milling,” has 
been added to machining terminology 
with the development by North Amer 
ican Aviation of this new process 
Chemical milling, however, is not in 
tended to replace all machining opera 
tions, but to permit new, unconven 
tional designs, and to remove metal 
from complex or fragile parts without 
danger of warpag According to 
North American, cost of this new 
process is only a fraction of that for 
a skin mill 

To prepare a part for hemical mill 


ing, the metal to b 


removed is left 
exposed, while the rest of the part is 
masked with a special coating. Th 
entire part is submerged in an etching 
solution, which attacks only the ex 
posed surfaces at a constant rate. Th 
process is electronically controlled and 
produces finished surfaces to accuracies 
of 0.002 in. Perhaps its greatest ad 
preci 
sion contouring of forgings, or shaped 


vantage is that it can produc 


and curved aluminum sheets. With a 
tank large enough, any number ol 


parts can be etched at the same tin 


Most of the experimental work has 
heen done with aluminum, but it has 
been applied to steel. stainless steel 


titanium ind othe rs 
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Special Purpose 
Extended Bearing Moter \y 





: 


Power Transmitter 
(Clutch-Brake Motor) 


Special Purpose 
Vertical Motor 


No standard motor can hope to match performance with 
a motor custom designed to meet unique requirements. 


That’s why Diehl lays so much emphasis on custom con- 
struction ... why, through the years, it has geared its 
abilities and its facilities, its design, engineering and 
manufacturing functions for maximum cooperation with | Please send me the following bulletins 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J 


its customers . . . whatever the application. : New Type “D” Motor Bulletin No. PE 3304 
: Consolidated Catalog & Price List No. PE 3310 : 

custom-tailored motors can: : 

. ‘ Noam ° 

Cut costs + Save space + Reduce weight + Improve safety : nics : 
Simplify design + Speed production + Improve appearance $ Compony 
When you want a fast, thorough answer to an unusual | _ Street 
: ‘ 

motor problem it will pay you to consult Diehl. Name $  ¢jy, : 
‘ ? 


your conditions ... Diehl will design and build to match. (................2..c-eeeecencececeneees a ae eas 
INTEGRAL AND FRACTIONAL HORSEPOWER MCTORS ARE AVAILABLE IN A WIDE R’ “GE OF TYPES AND SIZES” 
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New Gyrol fluid drive offers 
dual rotation; adjustable speed 


Look at all these features 


*Can be reversed while in motion by reversing motor 
Trigger-action response—adjustable speed 

Speed range 5-1 

Permits across-the-line starting on many applications 
For smaller applications— American Blower 


IM Constant-Speed Gvrol Fluid Drive. Avail 


e in ratings trom | to 20! p 


Motor can reach full speed before engaging load 
A compact, self-contained unit 


Speed may be controlled manually or automatically 


Get the facts today! 


Write to American Blower Corporation 
Dept. 180-6, Detroit 32, Michigan. Ask for a 


opy of Bulletins 9419 and 9519. They will be 


Six sizes, 72 thru 800 hp — speeds up to 1800 rpm 


sent to vou promptly along with any other 


niormation vou may require 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN * CANADIAN SIROCCO COMPANY, LTD.; WINDSOR, ONTARIO 


Division of American Rudiator & Standard Sanitary Corporation 


on™ a 
* 


AMERICAN (¢@:) BLOWER 


. s/ 
*ee* 


Serving home and industry: WAERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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ead on nut runners 
nuts, is breakage 


mate with the 
gon sockets, 
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UE! PRESSURE CONTROLS 
MAINTAIN SET PRESSURES 





on 


UE TYPE 320 
PRESSURE 
CONTROL 





The electronic equipment in today’s high-flying aircraft 
requires uniform pressure conditions at predetermined levels 
in order to function accurately. At current operating altitudes, 
this pressure is supplied by pressurization units made by 
Eastern Industries, Inc. — and maintained by UE Type J20 
controls 

The pressurization unit maintains a constant pressure at 
all times, between predetermined settings, thus assuring 
reliable performance of the plane's electronic equipment. The 
UE Type J20 Pressure Control automatically cuts the pres- 
surization unit's motor in and out at those predetermined 
settings —thus assuring optimum electronic performance 

UE Type J20 — now offered commercially for the first 
time —is also being used in pressurized coaxial cables, 
R. C. A. ground radar, and in maintaining frequency bands 

United Electric manufactures a wide line of standard 
controls that are used in aircraft fuel purging systems, paper 
mill machinery, diesel engines, milk pasteurizers, room air 
conditioners and in countless other applications 

Special controls can be adapted from standard models, or 
can be custom built by United engineers working in cooper- 
ation with your own product development engineers. 

Write today for information on the complete line of 
United Electric Controls. 


Standard and special thermostats and pressure switches 


pyene UNITED ELECTRIC CONTROLS CO. 
87 School Street, Watertown, Mass. 


HOW TO 
GET THE 
RIGHT 
CLUTCH 






20 Cathe © Street, Secktord, titinets 








SOLVE RETAINING 
Jus | PROBLEMS 
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spirolox 
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Wi GLUON 








With Spirolox you are assured of sible because of extraordinary Spiro 
k, easy installation and removal lox flexibility and nformability 

of the retaining ring. A tu trated Unique two-turn construction lets 

by this installation on a tube itter you spiral-in a Spirolox ring quickly 

a . " — Jin a and easily. Complete elimination of 

jiffy, removed with a flip of a screw- jugs of projections, breaks or 8 

driver. No needed » bres gaps, 

pr »vides uniform shoulder which 

Simplified, trouble-free itions to conforms 100% to 

retaining problems like this are pos diameter of groove 

FREE DATA BULLETIN : how at ¥ USF N 

t t retair SPIROLOX—send 150,425 and 

for Ra St. I , Fecenl 

M iri, a r I n | te, I Other! Pend. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


Product Engineering June, 1954 

















Py Ps bes 
* . Fo. Sa) 
a. i, 
yes 


























With irrigation, every farmer and grower can virtually 
assure himself a record crop every year. The investment 
in pump, pipe and sprinklers pays for itself in a sur- 
prisingly short time 


Here is a Gorman-Rupp single-stage centrifugal pump 
designed especially for portable pipe irrigation systems 
It is drawing 850 gallons of water per minute from the 
river to irrigate several acres of corn. To maintain this 
gallonage at 130 pounds pressure, its 331 cubic inch 
displacement Chrysler Industrial Model 24 V8 Engine 
is turning at only 76 per cent of its maximum governed 
speed. 


Like other leading manufacturers, Gorman-Rupp picks 
the Chrysler Power that will match its equipment re 
quirements. For example, smaller pumps are powered 
with Chrysler Model 30 and 16 Engines which deliver 
ample power for those units; but, since this Model 55M 
Pump was designed for high capacity pumping, Gorman 
Rupp installs the 180-horsepower Chrysler Industrial 
Model 24 V8 Engine. Result of using this modern 
short-stroke, low friction engine: High water volume 
plus outstanding operating economy. 


Regardless of the type of equipment you manufacture, 
if it requires industrial power within our 230 to 413 
cubic inch displacement range, there’s an economical 


power-proved Chrysler Industrial Engine to meet your 


CHRYS L ee cog snottnatriat LRGNOS 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATIO 


a 
< 


HORSEPOWER “ 





gallons of water for thirsty acres with modern, thrifty 


CHRYSLER V8 hemispherical combustion 


requirements, and a long list of optional equipment 


? WITH A ne / saat 





PHOTO COURTESY GORMAN.RUPP COMPANY. MANSFIELD. OHIO 








items with whi h your engines can be factory equipped 
for better specialized performance 


And remember, Chrysler Power is not expensive. 
Production-line methods adap‘ed to specialized indus- 
trial engine building provide a custom-built engine at 
mass-production prices 


Before vou install any engine, see a Chrysler Industrial 
Engine Dealer or write for detailed information: Dept. 
56, industrial Engine Division, Chrysler Corporation, Trenton, Mich. 
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whether 


vs multiple 


or 


v-drives 





v-drives 


will meet 


your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 


Sheaves, V-Belts and drive parts in the complete 
Maurey Multiple and FHP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 


needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 


often result from a Maurey engineering analysis. 


a\d. 
MAUREY ac 





Write us of your 
V-Drive problem 
today. Ask for Maurey 
FHP and MULTIPLE 
V-Drive Catalogs. 















A Wheel for Every Job! 


Our engineers will recommend the most 
efficient and economical wheel and axle assembly for 
your unit. We invite your inquiries. 


WRITE US FOR CATALOG 
ELECTRIC WHEEL CO. 


2809 SPRUCE, QUINCY, ILLINOIS 


When design and dependable 
performance are important 


... you can depend on 


FAIRBANKS-MORSE 
FLYWHEEL MAGNETOS 





These new magnetos 
are of simple design 


—compact—few parts 





—easy adjustment and 
service. They simplify - alli 
O 


cause they are designed for your engine—easily installed. 


your production be- 


Molded heavy-duty high tension coil, large, long-lasting breaker 
points and Alnico permanent magnets are just a few of the fea- 
tures that assure easy starting and peak performance for your 
engine. Call on us for engineering help. The benefits of our 
experience gained in building over 3/2 million magnetos along 


with our resecrch and testing facilities are yours upon request. 


Get all the facts on Fairbanks-Morse Flywheel Magnetos plus 
application assistance. Write Fairbanks, Morse & Co., Magneto 
Division, Beloit, Wisconsin. 


4) FAIRBANKS-MORSE 


@ nome worth remembering when you wont the best 





MOTORS * ZC ENGINES © MAGNETOS * PUMPS © DIESELS 
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y° ‘LL LIKE everything about this new family 
of Taylor paper-base laminates — including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 


surface overlay of resin 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. that you can produce complex parts with 


maximum utilization of each sheet. 

Four different grades are available in produc- 

tion quantities, in standard sheet size of ap- 

proximately 49” by 49": 

XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption...excellent punching and staking. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND 





New Taylor laminates 


are premium in everything but price 


XXP-351 .. . a high grade laminate with most 
of the properties of X X X P-301, at lower price 


Grade 353 


for economy, 


a quality grade laminate priced 
with outstanding electrical and 


physical properties 


Grade 354 


low water absorption and good stability 


an easily fabricated grade having 


priced for real savings 


Taylor Fibre Co. Plants in Norristown, Pa.; 
offices in Atlanta; 
Dayton; Detroit; 
Milwaukee; Neu 


Rochester: San Fran 


and La Verne, Calif. Branch 
Boston > 


Indianapolis; Los 


Chicago; Cleveland; 

Angeles; 
York City; Philade phia; 
Louis; and Toiland, Connecticut. Dis 


Texas; 


Louisiana; 


cisco; St 
tributors in Grand Prairie and Houston 
Jacksonville, F orida;: New Orleans 


and Toronto, Ontario. 


FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 




















Pay for themselves in the time 


they save... 


on No. 1000H Watermorked Clearprint 


Clearprint’s standard title block and border 
save you valuable time and money...add a 
finished appearance to your drawings and 
prints. Ideal for routine sketches and smaller 
offices. Printed in standard size sheets from 


8%" x 11" to 24” x 36". 


Ask for samples from your dealer, or write 


CLEARPRINT PAPER CO. 


1482 SIXTY-SEVENTH STREET EMERYVILLE, CALIFORNIA 




















Get this 
Valuable Guide to 
PUSH-PULL REMOTE 
CONTROLS 


40-page 
illustrated 


Remote Control 


Catalog 


Here is a valuable 

technical guide that can 

give you important background 

information toward solving your remote control 
problems. The various basic flexible and rigid con- 
trol combinations, locking devices, fittings, etc., are 
shown together with information on the custom 
manufacturing of controls to your specifications. 


Write Today 


ARENS conrrots, inc. 


2013 Greenleaf Street, Evanston, Illinois 








@ Standota or special ~~ 


sulated clips, amps and fasteners 
for cable, loom, tube, wire, rod 
and pipe . rubber or neoprene 
applied in desired thickness for 
complete or partial coverage to 
metal stampings of any size or 
shape ARco form dipped rub- 
ber parts, quickly, economically 
produced these ARco products 
and services are helping develop 
ment engineers solve problems and 
simplify purchasing for manufac 
tures. Consult ARco engineers 
today 


Voalucble literature 
ovailable—Write 


12558 BEECH RD. « DETROIT 28, 


AUTOMOTIVE 
RUBBER COMPANY - INC. 


Manufacturers + Designers + Engineers 


MICH 


dor re — 


ANYTHING CAN BE COVERED WITH RUBBER BY 
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“SAVE TIME— 
SAVE MATERIALS— 
SAVE MONEY ~ 


will always be a great industrial slogan 


The world admires not only our unparalleled 
mass production, but our ingenious designing 
and redesigning which constantly improve and 
simplify without sacrificing strength and com- 
plete dependability. 

Practically every manuiacturer can improve 
his product—and his ultimate profit—by rede- 
signing his machines and the construction de- 
tails of his products. 


Simple little retaining rings... 


shorten assembly time 
reduce maintenance of parts 
reduce weight 

cut down needless space 
save material 


increase ultimate profit — and fre- 
quently improve his product at the 
same time. 


The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread—and is 
increasing constantly. 

Every product—metal, wooden or plastic 
should be examined carefully to see where 
shoulders and collars ‘ ould be redesigned to use 
these steel rings. 

Write today for descriptive booklet. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


MILWAUKEE 2, WISCONSIN, U. S. A. 


ee UH OrO 
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The power behind the leading products 


Ch R Eee 


speed 
reducer 


motor 


FOR INSTRUMENTS AND CONTROL APPARATUS 


@ The new Bodine Type K-2RM speed reducer motor is 

designed for continuous duty industrial applications requiring sturdy 
construction and exceptional reliability. 4n outstanding design 
innovation for this type of motor is the helical gearing which 

provides increased load carrying capacity, reduces noise through 
smoother tooth action and produces more uniform pitch 

line velocity, as compared to spur gears. 

@ Speeds range from 280 to 0.7 RPM. with torque ratings 

from 2.7 to 120 inch ounces. Available windings are either 
synchronous or non-synchronous, and are distributed for highest 
efficiency. Motor has three leads and is reversible. 

Dimensions are 234” x 234" x 2314," to 3234," long. 


(@ Bodine has had over ten years experience with the basic 


[ype K fractional horsepower motor, which is used extensively by B O D | N E 


industry with phenomenal success. The new, heavy duty 


» , ’ ailelarel 
K-2RM motor is the result of this specialized experience and Bodine’s fraction 
horsepower 


MOTORS 


49 years in the fractional horsepower motor field. 

Write, today, for complete information. Feel free to take full 
advantage of Bodine’s qualified application 

engineers for sound motor counsel. 


BODINE ELECTRIC CO., 2260 W. OHIO ST., CHICAGO I2, 


REPRESENTATIVES IN PRINCIPAL CITIES. 1” Canada: RENOLD-COVENTRY, LTD 
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Chains and Sprockets 
for Every Requirement 
_ on Your Equipment 
JEFFREY COMPONENTS FOR ORIGINAL EQUIPMENT 


STR Drive Chains ° Steel Carve Sprockets ° Hollow Pin Chains 
Cast Iron Sprockets . Steel Knuckle Chains . Babbitted Pillow Blocks 
Combination Chains ° Spiral Conveyors 


J EF F BR BWaiiiisie 


IF IT’S MINED, PROCESSED OR MOVED “ 
. . T'S A JOB FOR JEFFREY! 





All our engineering and development work on P&H 
Power Shovels and Truck Cranes is aimed at the one 
ultimate objective —reducing the per-ton cost of mov- 
ing materials. A constant search for improvement 
involves every detail of design in all P&H products. 
Maintaining P&H leadership in design is a constant 
challenge to all of us engaged in this work. The regu- 
lar reading of Product Engineering is important be- 
cause it is stimulating and helps to keep us on our toes. 
W.S. Bure ck 

Vice-President Engineering 

P&H Harnischfeger Corporation 

Milwaukee, Wisconsin 
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eas Design at Harnischfeger 


HE READS PRODUCT ENGINEERING 


...and when you advertise here, you tell your products’ 
if story to more design engineers than have ever before 
subscribed to a magazine edited for them 








! 





























The Original Equipment Market is a distinctive one for many reasons, It is indus- 
try’s biggest market ($28-billion big) for parts, materials, components, and finishes 
Its buying power is highly concentrated, with the basic decisions which determine 
your products’ sales future largely made in less than 8,000 important Design Engi- 
neering Headquarters coast-to-coast. And it is equally distinctive for the unmatched 
sales power one magazine can put behind your products 

In this big and basic market, Product Engineering reaches deep down into the 
Design Engineering Headquarters where your products must be sold, with over 26,000 
paid subscriptions . .. to the end result that its influence is felt from top to bottom, 
and at every level where a “yes”or “no” to your products can make or break a sale 
The power of its editorial pages is such that an ever-growing number of design engi- 
neers pay to read them when other design magazines are available to them at no cost 
And month after month, year after year, these Product Engineering pages stay useful, 
keep working for your customers and you bring a steady flow of requests for article 
reprints sometimes 20 or more years old 

In any field, there is no substitute for the advertising values circulation and editorial 
leadership offer to you. And in the Original Equipment Market as almost 900 
advertisers and 4,423 advertising pages last year confirmed there is clearly no 
advertising-value substitute for Product Engineering’s editorial quality and 26,000 
all-paid, ABC-audited circulation 

More clearly than ever, when you want increased business in industry's great- 


growth market, you advertise in Product Engineering 
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The McGraw-Hill Magazine of Design Engineering 
McGraw-Hill Building, New York 36 


DISTRICT OFFICES: Atlanta 3 - Boston 16 ~Chicago 11 
Cincinnati 8 — Cleveland 15 — Dallas 1 — Detroit 26 
Los Angeles 17 —New York 36 — Philadelphia 3 


Pittsburgh 22 -Son Francisco 4— St. Lowis 8 


é — 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 


Product Engineering June, 1954 341 





























FOR POWER 
CONTROL DESIGNS 





Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic: 
manual, mechanical or electri- 
cal control 






















Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets 


A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
hzavy-duty use. Outstanding 
for preventing overioads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for recling and winding opera- 
tions and many other uses. 










* HILLIARD CLUTCHES and COUPLINGS make machine 


drive and powe i n efficient and economical 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 


nished on request 
iustrated brochure MP4 


WRITE TODAY foro vformation. 


Cl TCH MAKERS Ff VE FORTY FIVE YEARS 


101 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + » UPTON - BRADEEN - JAMES, LTD. 
Lo EAS SO LLL 
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SOLENOIDS 
and COILS 


OUNAST Equipment life! 


Precision engineered from the 
finest quality materials by 
specialists with more than 30 
years experience . .. Dormeyer 
solenoids assure you the 
smooth-operating, dependable 
service that you need in your 
equipment. All types available 

custom-made to your par- 
ticular requirements 














Write for catalog .. . send specifications for free estimate 
DORMEYER INDUSTRIES 
FACTORIES IN CHICAGO AND KENTLAND, INDIANA 

3414 MILWAUKEE AVENUE e@ CHICAGO 41, ILLINOIS 











THE HARTFORD STEEL BALL CO. 








Dormeyer Coils ore precision - wound, 
quolity controlled and con be pro- 


duced in any quontity to your specifi- 
cations. Available for every electrical 
purpose, including fine wire coils up 
to No. 50 wire. 





Precision balls made for your job. In many 
materials. Send your specifications to our Engineering 
Department. Their recommendations will be for- 


warded to you promptly. 
StHe4e 


HARTFORD 6, CONN. 


WEWARA LOS AWGELES. Ca EXPORT 
t a 
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WITH SCIENTIFICALLY-DESIGNED SMALLER CUP POINTS 


Smooth, deep point penetration for greater holding power and resistance to 
vibration; precision formed threads end accurate thread lead for maximum 
locking action. Comparative tests by leading laboratory prove Allen Set 
Screws unmatched in performance. Write to Advertising Department for 


Bulletin C-33A, 


When ordering through your local industrial distributor 





ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut U.S.A. 








Riley Twin Novion Conversion 


Beech Twin Bonantc — : Piper Apache 
_——. = 
‘ 4 : — , 
“Ts S — << ; - - . : 







k“> : ; ~ . 
wy Aero Commander ~ arman Trainer — 
= 
G Wid 4 } 
rummon geon 4 . 
i, Doman Helicopter 


{ ‘| J Militery AT-9 ag 
tT 


Kaman Helicopter 


os 


North American T-288* 





pa 


iasecki H-2! Helicopter* 
SF SA-16* we - 


Piper Cub 


meeta / “flyer” with over 


250,000,000 


hours behind him! 


“‘He’s” a new Lycoming air-cooled engine. He's backed 
by Lycoming’s experience in creating and producing 
50,000 aircraft power plants . . . each with a flight-proved 


. \ fi I es 
life expectancy of at least 5,000 hours. “ae ) Tesh 9 
i} ‘) t 
You learn a lot about flying in 25 years . and 50,000 engines! Generating Ur 
Our first Lycoming aircraft engines gained us invaluable ¢ xperience flying Purbine Engineering and Research 
for one of America’s first scheduled air lines. Their successors have flo beng ” Desig nd Development 
' Hardened and G d Pre n Parts 
military missions in aircrait trom toca planes, to trainers, to helicopters Gea und Machine Pa 
As “civilians the now flv small single-engine utility planes ind leading . 
! Com Asseml 
twin-engine fiving ofhes for businessmen H Freatis if 
Deo vou need this kind of dependable aur cooled powel or anv ot the el fa 
e . { 
diversified services listed above our signature? Lycoming’s wealth of c-eati Be 
evil J 
engineering abilit its J million square feet of floor space and 
6.000-plus machine tools stand ready to serve vor Whatever vout pr yblen 


FOR PRECIS N PROC CTION 


aa ““Lycoming 
DIVISION OF 1¥CO) anaren a 
*Wright-Cyclone engine, built by Lycom nder license trom tiss- Wrigt poration. Wright Aeronautical Division y 1M = anutacturing fp 
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... the solution to your Lubrication 
problem is here... PUREBON 


Carbon-graphite especially designed for mechanical 
applications. 





PUMP BLADE 
(ACTUAL SIZE) 


ae, 


> 1 , } ' 
I ircpon s th designers solution to many knotty 





SEAL RING tee te clilitieale Py ’ 
ition 1s difficult and sometimes impossibl« irebon 
(ACTUAL SIZE) —— 
For complete molded or machined exactly to our customers’ specifications here 









information about our own plant, under our close supervision and inspection 
PUREBON. Write for B j —_ , sepies f Purel - san 
ddd se © aite €% t/ if isi j et }} ay j (ai 
Bulletin 52 ; : ; ; 
re miiled niy by [pe designer magination. If you have a prob- 


lem involving insufficient lubrication at critica! points of friction, 


Our design engineering department will be happy to work with 


you toward its swift and successful solution 
COMPRESSOR 
BLADE 7 MOLDED TO SIZE—FOR 4 READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 1'7% maintained where required 


y of dimension required for molding 
most shapes. § CHEMICALLY INERT—NON-TOXIC 
Resistant to attack by chemicals of 
5 it} Z SELF-LUBRICATING—OR BY all kinds, used in food handling 
| Ip THE MATERIAL HANDLED and processing equipment 
Vories with grade of Purebon,. 
6 HIGH TEMPERATURE APPLICATION 
STRONG AND TOUGH Most Purebon grades w operate 
PURE CARBON CO., inc. Fp reenenae a: tee Geb ites te tana Ge 
4,000 to 13,000 Ib./sq. in. according 700° F in oir or much higher in 


448 HALL AVENUE to grade nevtral or reducing atmosphere 


Jers for » 40 YEAR Pi ipt API PE 


ST. MARYS, PENNSYLVANIA Leaders for over 4 ' 
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FOR EVERY IMPORTANT 
P i LOCK-PIN PROBLEM 


FIRST CHOICE OF LEADING ENGINEERS 
SELF-LOCKING PINS FOR SPEED — ECONOMY — RELIABILITY! 


QUICK-RELEASE | Ch) ) 


FOR BLIND OR OPEN APPLICATIONS! 


There is a PIP pin for every purpose and requirement where For increased speed of assembly, servicing, wider design ac- 
quick-release and positive self-locking safety is specified. PIP ceptance and economy—specify PIP self-locking, quick-release 
pins operate on a patented push-to-insert, pull-to-remove prin- pins. Available in most diameters and lengths to usual bolt 
ciple which eliminates all need for nuts, bolts, cotter pins, standards or manufactured to your specifications. Illustrated 
other separate retaining items or assembly tools. details of PIP pins will be sent on request. 


ie ! 7 a aif f.. ] eg ~ 
(HK 0 necoptad A fd UW Kt indus U trial, iA lite N Wp Out Wu QU a (RESUS Write for complete details -TODAY! 
0 


AVIATION DEVELOPMENTS INC. | pir | 210 NORTH FRONT STREET ¢ BURBANK, CALIFORNIA 


AVIATION DEVELOPMENTS (CANADA), LTD. TORONTO @® AVIATION DEVELOPMENTS, LTD., ‘LONDON, ENGLAND 


HEYCO NYLON 
STRAIN RELIEF > 


anchor power 

cords to the housing > 

& eliminate strain 
on terminals 


1. Slip over wire 
2. Snap into hole 








@ Heycos absorb all cord pull, push and 
torque and insulate wire from housing. 
Product life is increased and product 
appearance is improved. Samples avail- 
able on receipt of wire sizes. 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 
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if you want 
lower V-Belt costs = 


ee eee 


When a V-Belt bends 
you con feel its sides 


change shape 





Take any V-belt that has straight sides 
(Fig. 1). Bend that V-belt while you grip its 
sides with your fingers. You will feel the sides 
bulge out (Fig. 1-A). Clearly, that out-bulge 

Ko) forces the belt to press unevenly against the 
V-pulley—and this concentrates wear at the 


points shown by arrows (Fig. 1-A). 


Now bend a Gates Vulco Rope with 


CONCAVE SIDES (Fig. 2) 


(U.S. PAT. NO. 1813698) 


Instead of bulging, the precisely engineers 


CONCAVE SIDES merely fill out and becom« 
perfectly straight. This belt, when bent, pre 
cisely fits its sheave groove (Fig. 2-A) ‘h 
sides of the Gates Vulco Rope press 
against the V-pulley. Therefore, wear is 
\'224/ uted uniformly across the full face o 
resulting in longer belt life and I 
costs for you! 


Vv I j 


When you buy V-belts, be sure to get the V-belt w 
Sides—the Gates Vulco Rope! 


VULCO ROPE 


“wr DRIVES 


Typical Gates Vulco Rope Drive *fc uv 5 pat OF 
the Gotes V-Belts ore t with Concave Sides 


to insure longer belt wear. 


1 Canoda, ond in 


THE GATES RUBBER COMPANY 
DENVER, U.S.A 











Wholl help when youre over a barrel’? 


emergency needs, to go to work for you the minute you call 


Your Kaiser Aluminum Distributor will! He’s had plenty 
of experience serving firms like yours. He stocks a wide vari 


ety of aluminum and can provide you with almost any size, 


shape or alloy —slit, sawed or sheared to your needs 


By drawing on his large stocks you can reduce unproduc 


tive storage space and convert it into space that lets you do 


more profitable jobs. This will also reduce your raw mate 
rial outlay, cut your handling, accounting and insurance costs 


Your Kaiser Aluminum Distributor is geared to meet your 


And, if you want to borrow on his experience, he can also 
specify the exact type of aluminum your product requires 
He can suggest methods of using aluminum more economi 
cally. He can supply you with small quantities for experi- 


mental work 


All these services mean more profits for you because they 
help lower your costs. Why not call your Kaiser Aluminum 
Distributor today? 


kaiser Aluminum 


Your Kaiser Aluminum Distributor is listed at the right... See him. . . soon! concn 
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Kaiser Aluminum 
DISTRIBUTORS 


ATLANTA, Ga., Alpine 4885 
Federated Stee! Company 
BALTIMORE, Md., Peabody 2-7300 
Hill-Chase Steel Company of Maryland 
Asheboro, N.C.: Phone 5200 
Norfolk, Va.: Phone Beach 2601W 
Richmond, Va.: Phone 7-4573 
Roanoke, Va.: Phone 2-7740 
Washington, D.C.: Phone Republic 7-7337 
BEAUMONT, Tex., Phone 4-264! 
Standard Brass & Mfg. Co 
BIRMINGHAM, Ala., Phone 9-2127 
Hanna Stee! Corporation 
CHICAGO METROPOLITAN AREA 
Korhume! Steel & Aluminum Company 
Evanston, I!!.: Ambassador 2-6700 
Fullerton Steel & Wire Co., Merrimac 7-2700 
CINCINNATI, Ohio, Wabash 4480, 4481 
Morrison-Drabner Stee! Co 
CLEVELAND, Ohio 
Nottingham Stee! Company, Atlantic 1-5100 
Copper & Brass Sales, Inc., Endicott 1-6757 
DALLAS, Tex 
Delta Metals, Inc., Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 
DAVENPORT, lowa, Phone 3-1895 
Nichols Wire & Aluminum Co 
DETROIT, Mich., Lorain 7-3380 
Copper & Brass Sales, inc 
HONOLULU, T.H., Phone 5-254! 
Permanente Cement Co 
HOUSTON, Tex 
Standard Brass & Mfg. Co., Blackstone 6531 
Earle M. Jorgensen Co., Orchard 1621 
INDIANAPOLIS, Ind 
Hubbel! Metals Inc., Hickory 9261 
F. H. Langsenkamp Company, Imperial! 4321 
Korhume! Stee! & Aluminum Company 
Idlewood 0424 
KANSAS CITY, Mo., Baltimore 7760 
Hubbel! Metals Inc 
LOS ANGELES, Calif 
Eureka Metals Supply Company, Mutual 7286 
Earle M. Jorgensen Co., Lorain 7-1122 
Reliance Stee! Company, Adoms 3-3193 
MIAMI, Fla., Phone 65-4223 
Robinson Bros., Inc. 
MILWAUKEE, Wis., Evergreen 4-6000 
Korhumel Stee! & Aluminum Corp 
of Wisconsin 
MINNEAPOLIS, Minn., Geneva 2661 
Korhumel Stee! & Aluminum Company 
NEW ORLEANS, la 
Orleans Stee! Products Co., Inc 
Raymond 2116 
Standard Brass & Mfg. Co., Auburn 1381 
NEW YORK METROPOLITAN AREA 
A. R. Purdy Co., Inc 
Lyndhurst: Webster 9-8100 
New York: Chelsea 3-4455 
Newark: Humboldt 2-5566 
T. E. Conklin Brass & Copper Co., Inc 
Walker 5-7500 
OAKLAND, Calif. 
American Brass & Copper Co., Higate 4-2366 
Gilmore Stee! & Supply Company 
Glencourt 1-1680 
Earle M. Jorgensen Co., Higate 4-2030 
OMAHA. Nebr., Atlantic 1830 
Gate City Stee! Works 
ORLANDO, Fia., Phone 5-1515 
Robinson Bros., Inc 
PHILADELPHIA, Penna., Delaware 6-5400 
Hill-Chase & Company, Inc 
Allentown: Hemlock 2-8077 
York: York 5790 
PHOENIX, Ariz., Phone 8-533) 
Arizona Hardware Co., Inc 
PITTSBURGH, Penna., Hemlock 1-5803 
Follansbee Metal Warehouses 
PORT ARTHUR, Tex., Phone 5-9377 
Standard Brass & Mfg. Co 
PORTLAND, Ore., Tuxedo 520! 
Eagle Metals Inc. of Oregon 
SAN FRANCISCO, Calif., Klondike 2-0511 
Gilmore Stee! & Supply Compary 
SEATTLE, Wash., Lander 9974 
Eagle Metals Company 
SHREVEPORT, La., Phone 2-9483 
Standard Brass & Mfg. Co 
SPOKANE, Wash., Keystone 0586 
Eagle Metals Company 
ST. LOUIS, Mo., Franklin 0212 
Hubbel! Metals Inc 
SYRACUSE, N.Y., Syracuse 72-6677 
A. R. Purdy Co., inc 
TULSA, Okla., Phone 85-1511 
Earle M. Jorgensen Co 
WICHITA, Kans., Amhurst 7-1208, 7-1209 
Genera! Metals Incorporated 
WILKES-BARRE, Penna., Butler 7-3013 
Hill-Chase & Company, Inc 
WORCESTER, Moss., Worcester 7-452! 
Merrill Aluminum Corporation 
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worth looking into... 


***@ complete ne 
TUTHILL STRIPPE 
for Built. 


~ “atalog on 
D PUMPs 
= Applications 


pur: 


gppiit hoa 


pred 


As a practical help to 
manufacturers who 
want to reduce cost, 

save space, and 
improve product 
appearance, 
Tuthill now offers 
Catalog No. 106 
on Stripped 
Pumps for 
built-in applications. 

These dependable pumps are furnished in a wide 
range of types and sizes for lubrication, hydraulic, 
coolant and liquid transfer service...in capacities 
from 1 to 200 g.p.m. and pressures to 200 p.s.i. 


Write for your copy of Catalog No. 106 today. 


ae 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 
Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 














; f) 
hnbeam Chooned 


The FRYGUIDE on 
Sunbeam’s new appliance has 
to stay clear, legible and in 
place under extremes of heat, 
moisture, and abrasion of 
daily cooking and washing. 
Metal Cal meets 
requirements for Sunbeam, 
as it does for hundreds of 
America’s finest products. 


Metal-Cal is .003-inch 
aluminum foil, applied with 
a pressure-sensitive adhesive 
that bonds to any smooth 
cohesive surface. The design 
is created in brilliant dyes, 
absorbed and sealed into an 
anodized surface. Metal-Cal 
gives you bright, lasting metal 
for your nameplates, labels, 
or other marking needs. No 
costly drilling, screws, rivets 
when you use Metal-Cals. 











with 


EEPCO-DESIGNED MOTORS 


Manufacturing X-Ray equipment calls for 
precision and dependability in every part. 

That’s why, when the nation’s three leading 
manufacturers of X-Ray machines chose the 
motor that moves the delicate negative holders, 
they selected motors designed and built by 
EEPCO. 

These tiny motors of 1/500 h.p. (intermittent 
service) provide the reliable, steady source of 
power that revolves the negative changin 
mechanism. After a photo is made, the camel 
negative with its lens and shutter, are auto- 
matically moved aside and a new unit moved 
into the ready position. Handling this task 
demands an even, slow application of power to 
avoid damage to the delicate mechanism. This 
is typical of the many unusual applications to 
which EEPCO-designed motors have been put. 


If your particular problem calls for special 
design, or merely for standard motors that can 
handle the toughest service, you'll find that 
EEPCO is the source on which to depend. Out 
of the many unusual requirements filled by 
EEPCO engineers has come experience unsur- 
passed in industry and always at your disposal. 

Equally important, the EEPCO plant is well- 

4 equipped and staffed to turn out motors for 

Write today for complete details = on a mass-production, low-cost basis 
when necessary. 

end catalog information 


<> ELECTRO ENGINEERING PRODUCTS CO. 


609 W. LAKE STREET, CHICAGO 6, ILLINOIS 


MOTORS & GENERAT * CAPACITOR TYPE MOTORS © UNIVERSAL MOTORS 
* oC SHADED POLE MOTORS (2-4-6 Pole * P.M AC GENERATORS 








You'll be time and money ahead if 
you specify Bird complete jewel assemblies 
for your product. Rejects are eliminated, 
jewel breakage is minimized, and Bird 





jewel assemblies will keep your production 
running smoothly. 


Bird Jewel Assemblies are furnished 
in the right mounting, rigidly inspected 
according to your specifications, ready for 
your assembly operations. Make a test — 
find out how Bird Jewel Assemblies can 
help your production. Send us a print of 





your specifications, and we'll provide 
samples for your own testing. 
Our engineering staff 


is at your service for 





all small bearing problems. 


Over 40 years of serving industry with Quality jewel bearings 
¢ o 
4 We & ,Co., In 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
I Spruce Street, Waltham 54, Mass. 
































































how would you 
mass produce 
this cylinder? 




















- 


For efficiency and economy specify .. . 


HD IMPACT FORGING 


FROM 


HIGH STRENGTH ALUMINUM ALLOYS 


Strengtl this cylinder w Sa 
fied by using a heat treatable aluminum alloy 
(minimum yield 55,000 P.S.I.). By the Hunter 
Douglas cold Impact Forging techm jue, this high 
strength aluminum alloy was forged in a singl 
operation he desired shap mass product Ot 
at fin with clo nsional toleran 
torg d gr: flow at walls of zero draft 

The raised stud in th r of the } 
offered an led desig oblem that, by an 
other pro would pr 1 tremendous t 
onsuming co yur ling op ration, in a Oo 
» high nN ‘ { I} onon id way ol 


write for free literature on your company letterhead =. U N T E R D 0 U G LA S 


DEPT. PE-6 e 


produ ng this " " 
and im as ngl LOTPINY | rat I } tcly 
vident. When you are designing a part with tl 
following haracteristics 


Walls of zero draft. High physical properties 
...l ubular shapes with or without a closed end 
...Close dimensional tolerances...Mass produc 
tion requirements up to a million a month 


IMPROVE YOUR COMPETITIVE POSITION .. . 
SPECIFY HUNTER DOUGLAS 
Ne invit you to supmit lu 


RIVERSIDE 


CALIFORNIA « 





CORPORATION 


TELEPHONE RIVERSIDE 7091 





























ke CHING with wire is 
a relatively new way of 
joining metal to metal, or metal 
to almost any other material. 
Since speeds up to 100 stitches 
a minute are possible... . and 
since wire is economical 
there are tremendous time-and- 
cost savings compared with 
other methods of fabrication. 
Success of the whole idea hing- 
es largely on special wire. For 
the wire must be stiff to penetrate 
metal. It has to be strong, up to 


NATIONAL- 
STANDARD 





“% r* 
fs wich. 


aie) 
224 


DIVISIONS OF NATIONAL-STANDARD CO. 


A stitch in metal saves ples f 


330,000 psi in tensile strength, 
to provide a lasting grip. Still 
it must be ductile to take tight 
180° bends without cracking or 
breaking. 

Here, at our Worcester Wire 
Works Division, this unusual wire 
is produced in several strengths, 
sizes and finishes to meet all 
metal stitching requirements per- 
fectly! Here too, the skill and 
care for which Worcester Wire 
Works has long been known re- 
sult in exceptional uniformity — 
a particularly great advantage for 
any user of machine-fed wire. 





Photo courtesy of Woodall Industries, Inc. 


Do you have a problem in- 
volving wire? Perhaps, as in 
metal stitching, a new, specially 
developed wire is the answer. 
Maybe you need only some 
specialized engineering help on 
the use or fabrication of wire. In 
any case, Worcester Wire Works 
stands ready to serve you, to give 
you the advantage of engineering 
experience, special skills and 
techniques that have been over 
30 years in the making. It’s your 
standing invitation to out-of-the- 
ordinary, personalized service 


in wire. 





ATHEMIA STEEL. . Clifton, N. J. 
NATIONAL-STANDARD. . Niles, Mich 
REYNOLDS WIRE... Dixon, Illinois 





WAGNER LITHO MACHINERY. Jersey City, N. J..... 


WORCESTER WIRE WORKS. . Worcester, Mass..... .Round and Shaped Stee! Wire, Small Sizes 


.Flat, High Carbon, Cold Rolled Spring Steel 
Tire Wire, Stainless, Fabricated Braids and Tape 
Industrial Wire Cloth 
peenbenneens .Metal Decorating Equipment 
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The red E. D “power spot” on any modern 
machine whether it is for elevator control 
air conditioning, food processing, brewing 

meat packing, oil pumping or textile 


17 
romise t extra dependabli 


veaving—IS a } 


1 
i 

] 
This easily identified svmb 


re d by i lect 0 Dynan 


available to indust: 
Mail the coupo oday for full facts 
on special E. D. construction features and 
superior performance results, pré 


by comparative tests 


ECTRO 


Tyvxnamic 


Send literature on Electro Dynamic industrial motors for 
power applications in the industry checked at left to 


ELECTRO DYNAMIC Division of General Dynamics Corporation 
180 Avenue A, Bayonne, New Jersey 


Elevators and building Brewing and | Metal work ng ie Chemicals 
equipment bottling NAME 


4 Air conditioning and Meat packing J Lumber Mining 
refrigeration and rendering pulp and paper COMPANY 


Food processing and =f] Oil pumping [ Tanning ES! — ADDRESS 
packaging LJ and refining 


Other field not listed 














When do you 
specity 


design 


When they lower production costs 
Southco Fasteners are designed for specific, 
not general, requirements to reduce 


installation time, to do a better job. 


Southco engineers are available 

to help you select the right fastener for 
your particular needs. Write for the 
Southco Fastener Handbook. 

Southco Division, South Chester Corporation, 
Lester, Pa 


S06 Industrial 


Highway 


© 1954 





FASTENERS 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS AKE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 


6 








Pat. No. 2,640,618 
other pats. pending, 
Rivet and Mfg. 








DRIVE RIVETS ... installed 
with only a hammer 








Make riveting as easy as nailing; 

a one man job out of a two man 
operation. For blind or access 
applications. Fasten metal-to-metal 
or metal-to-wood. Installation is 
quick, easy. Just hit the rivet pin 
with a hammer 


WIDE-TOLER ANCE QUICK 
RELEASE FASTENERS 


Ample length tolerance permits 
one size to cover wide variations 
in metal thickness and spacing 
Simplify stock requirements by 
eliminating assortment of fastener 
sizes to accommodate variations 
in thickness. Floating screw 
assembly solves alignment 
problems. Easily installed 


ers? 


DOOR FASTENERS .. . with 
adjustable grip 


Accommodate variations up to 

% inch in engaging distance 

Grip pressure adjusted by simply 
turning the knob. Pre-assembled 
unit is easily and quickly installed 
Two head styles—flush or projecting 


DOOR SPRINGS ... hold 
doors open and shut 


Good for the life of the assembly 
Hold doors both open and 
closed. Spring tension prevents 
rattle. Minimum space required 
Available in coil or leaf springs 





DOOR LATCHES... installed 
in seconds 


Low-cost, rugged, installed with 
unbelievable speed. Provide 
positive locking wherever used 
Two types—handle or flush-head 


PERMANENT STEEL 4 
THREADS IN WOOD 


Anchor nuts provide threads for 
metal screws, bolts, studs 

Permit quick attachment or 
removal of parts as many times as 
required. Expansion takes place 
inside wood, wood laminates or 
composition materials; nothing 
projects to mar finished surfaces 
Can't twist or pull out 
Installation is easy 
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Gerotor offers its 


of small capacity 


Gerotor has redesigned its series of small capacity pumps 
to give even more... 
@ FLEXIBILITY 


clockwise or counterclockwise direction by simply 


the QDB can be operated in either 


changing the position of one internal plug! 


@ RANGE OF APPLICATION—the QDB can be obtained 
with an extended shaft to operate another pump in 
tandem, off of one motor! 


@ DEPENDABLE SERVICE—the QDB is built to 


more dependable service over a longer service span 


give 
than any comparable pump. Its longer life reduces 


your maintenance and replacement costs 


If you have need for pumps in the QDB range, call 
on Gerotor 

Gerotor makes a complete line of hydraulic pumps in 
from .4 g.p.m. The 


engineers can help you solve your hydraulic pump prob- 


ranges g.p.m. to 40 Gerotor 


lems. Write for free literature and full particulars 
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LAW, 0Q0B series 


pumps as proof! 


Check this capacity table 


Delivery g.p.m 1800 r.p.m 


Discharge Pressure p.s.i 
i | 


Type 2 
0 250 500 50 1000 
QDB 4 | 42 40 18 35 3] 
QDB_ .75 ‘| 84 80 78 73 66 
QDB 1.5 | 1.67 1.62 1.57 1.50 | 1.42 


GEROTOR MAY CORP. - Box 86 - Baltimore 3, Md. 





GEROTOR 


HYDRAULIC PUMPS & MOTORS 





























Perfect in room air 
conditioner applications 





Many successful § 
fan applications 


Potential savings 
in your product! 


Look closely...this new LOYD SCRUGGS 
6-pole shaded pole motor may be your answer! 


The new motor shown above is typical of Scruggs’ fast-growing 

















versatility in the fractional horsepower motor field. 


The precision standards of Scruggs motors, proven in Dictaphones CHECK THESE 
and many other famous products, are more rigid than ever. But QUALITY FEATURES: 


new plant facilities at Festus, Mo., now permit faster 1. Copper-weld rotor for uniform 
. ° . a a ee performance 

deliveries, wider scope and very competitive pricing. 
2. Long-life sintered bronze bearings 
If you’re searching for a maker to custom-build your motor, search at 


Scruggs ... a sample motor made to your specs can be furnished 
immediately. Send today for detailed data and performance chart. 


3. Extra large olf reservoirs 
4. Extremely quiet running . 
5. Rotor electronically balanced 


You can stake your reputation on SCRUGGS MOTORS. 


6. Double varnish impregnated for 
tough applications 


b oon 7. Design practically eliminates AC 
hum 
THE é. 
ra) 
ea of Cond GF COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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Design Change for Resistance Welding 
Improves Product, and Lowers Cost 


A design change of the cooling fin for their distribution transformer t 
enabled Moloney Electric of St. Louis, Mo., to substantially increas 
improve their product, and lower fabricating cost with Sciaky 
Previously, an “L’ shaped fin required two complet 

The quality of the weld and cooling efficiency o 

a skilled arc welder. A design change to a “U 


worker to resistance seam weld two cooling 


fins with o1 
The seam weld maintained surface contact for ma 
while providing twice the cooling area and reducing fal 
For complete details write for R.W.A.W. Vol 

Ff 


The improved design of the cooling fins offs 


= 
" “ ; : 
a me at eaters 


f Sc iaky ’s basic thinking welders designed to do 


? ? 
at lower operating cost with maximum re abilit 


Largest Manufacturers of Electric Sc 1 


Resistance Welding Machines in the World 


4913 West 67th Street, Chicago 38, Iilinois 











Inserts of 
Cast Eatonite 


in Many Shapes and Sizes for 
a Wide Range of Applications 





Resistant to— 


® Corrosion ’ 


Abrasion and scuffing 
Distortion, shock 


Non-magnetic, Non-oxidizing Cracking under cycling temperatures 
Excellent hot strength, hot hardness — « Acids, salt water 


3) Our metallurgical and engineering departments will welcome an opportunity 
to discuss recommendations for the application of Eatonite to your products. 


C= = MANUFACTURING COMPANY 
JAATO INI General Offices: CLEVELAND, OHIO 
ceed vr" SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 










THE 
RUTHMAN 


GUSHER 


COOLANT 
PUMP 


---give positive 
control of multiple 
complex circuits! 


The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step- 
ping or selective controls are available depending upon the 
requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size. 
HERE'S HOW A LEDEX RELAY OPERATES... 

A LEDEX ROTARY SOLENOID provides the mechanical power to 
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
-The commutating switch of the Ledex in combination with the With a Ruthman Gusher ( olant Pump \ 
control wafer switch mokes it possible to select the multiple circuits 
to be connected by a single manually operated switch. RATCHETS 
are used to transmit the oscillating action of the Rotary Solenoid 
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin- 
ations of 8, 10, 12, 18 and 24 positions. All wafer sections are 
versatile in application. For example the 12 position wafer switch 
may be designed to utilize almost any of the factors of 12 such 
os 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wafer 
switches ore of silver alloy. For most applications the switch insulation 
is of wox-impregnated bokelite. Ledex Relays are available with foot, 
flange or panel mountings 

The Engineering staff of G. H. Leland, Inc., will assist you in de- 
veloping solenoid operated Relays best suited to your products! 


WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 


ibustrated is a Ham- 

mond 8” Model V-8WP 
Wet and Dry Abrasive 
Belt Grinder equipped with 
a Gosher Coolant pump 


iW 
THE RUTHMAN |,MACHINERY CO. 


1818 Reading Road 1 Cincinnati, Ohio 
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laminated the timing Schedule would 
But it doesn’t happen with Dilecto cams 
fabricated by C-D-F, now definitely ident 
fied for performance comparison 


What makes the miracle of automatic washdays 
What gadget turns water on and off; starts spinners, phenolic cams are the heart of the switch 
agitators, fans; regulates heat all on a precise If the corners are not sharp, if tolerances 
timing schedule? Chances are it’s a P. R. Mallory are not held, if the laminated plastic fails, 
timer switch 


Special paper-base Dilecto 


















Look inside the smart, small, tough Mallory timer switch. Th 
with the switch oper 


C-D-F also supplies these Dilecto insulating side boards. Dilecto Grade 


X-13 was chosen for its ability to withstand severe riveting and staking shaft revolves uted by a manual clock whic 


npact, for its sturdiness in holding up under the strain of plugs being is wound or set whenever the switch is turned over to complete ti 
inserted and removed from terminals mounted on the board entire cycle. Switch accura depends entirel n th 
accuracy in which 





C-D-F and DILECTO’ LAMINATED PLASTIC helped Mallory 


| improve design... simplify purchasing . . . speed production 


Iwo C-D-F Dilecto laminated plastic C-D-F sales engineer Robert Tappan the accuracy of C-D-F cams, to pro 

parts play small but vital roles inside was called in. He says, “After 18 vide Mallory with lower rejection rates 
| sd > 1 " “J 

P. R. Mallory’s timer switches used to months, the design was adaptable to Resin-penetrating and laminating tech 


control the washing, drying, rinsing 


cycles 


Most important, the timing cams must 


be precisely fabricated to odd, notched 


shapes, with very close dimensional 


tolerances 


first thought that there was no prac- 


In the design stage, it was 


tical way to obtain the desired pieces 
But engineering-supplier teamwork al- 
ways pays ofl Good basic design 
a quality material from an alert, inter- 
ested tabricato selective purchas- 


ing resulted solution 


C-D-F WORKS WITH DESIGNERS 


A father and son team, in Mallory’s 
Switch Division Arthur and Harry 
Hall. began 15 vears ago to make this 
timer switch. Cam material after ma 
terial was tested e worked 





Dilecto laminated 


cam did not work, but showed promise 


plastic. The first 


Looking back, it was a crude punching 


compared to the ones now furnished 


by the C-D-F Valparaiso plant “i 


I 
A BIG, RELIABLE SOURCE 
Mallor makes thousands of timer! 
switch*s, naturally has several suppl 
ers for laminated plastic insulation 
But C-D-I keeps working hard to fu 
ther improve the product: Special 
tools have been designed to increase 


niques have improved Dilecto grades 


Inspection and quality have 


control 


been modernized 


When you have 
ed plastics, think of improved 


and C-D-I 


a problem in laminat- 
Dilect 


Send us your print fo! 
technic advice and quotation Write 
lor tree test samples The C-D-} ¢ 
og 1s in Sweet's Design File nd the 
IRE Directory. Best of , 
C-D-F sales engineet H mn 

, , 
man to know 


@ Crtinonitel- Diem Fibe 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK 41, 


DELAWARE 








[ t V b tl E it 
. > New MB shaker delivers 10,000 pounds force output! 
Vel Ul t > Widens scope of vibration testing 
to MIL-E-5272 and other specifications! 


















































THE 


MANUFACTURING COMPANY, INC. 


ERE’s the latest—and the larg- 
H est vibration exciter ever 
built for shake testing. Developed 
by MB vibration specialists, this 
unit incorporates all the advances 
made in the last seven years for as- 
suring dependable operation, pure 
table motion, and absence of reso- 
nances. These include specially de- 
signed table flexures, forced air 
cooling, built in protection against 
overtravel of the table and against 
misoperation of the equipment. 


This extra heavy duty, conserva- 
tively rated, electromagnetic shaker 
has the capacity and endurance to 
permit continuous testing at rated 
output. It will handle anything from 
electrical components to air-frame 
structures. 


Remember — available MB Vibra- 
tion Exciters now range from 5 
pounds output size all the way up 
to this new giant. Make MB your 
headquarters for help on vibration 
testing and other problems 


MODEL C-100 VIBRATION EXCITER has 1” total table 
travel. Flexure design supports heavy table loads 
without sacrificing stroke. Trunnion support per- 
mits operation in all positions from horizontal to 
vertical, and has built-in vibration isolation. Op- 
erating range: 5 to 500 cps 


CONTROL PANEL (Model T-100) assures proper op- 
eration of equipment with interlocked controls 
Accurate, easy, continuous control of force and 
frequency permits quick adjustments, or “scan- 
ning” over entire operating range. MB Vibration 
Meter provided; also running time meter 


ROTATING POWER SUPPLY rated to deliver full power . 
without need for power factor correction. Blowers 
cool each unit separately. Alternators feed drive: 
coil of shaker, with minimum harmonic ¢istortion 





BULLETIN TELLS MORE 
Contains specifications, oper- 
ating information and help- 
ful hints on usages of the 
complete line of MB Exci- 
ters. Write for Bulletin 
1-VE-6. 


1060 STATE STREET, NEW HAVEN 11, CONN, 





PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT @ TO GENERATE IT 
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TITANIUM RINGS? 
... Sure we Inake them 


In 1950 American Welding completed the first 
successful production flash butt-welding of 








the new wonder metal — Titanium Alloy. Since 
that time hundreds of Titanium components have 
been produced in our plant. 


If you use, or are planning to use, fabricated 
Titanium components, let our Product 
Development Division study your problem. 
Our factory is equipped to perform welding, 
machining, and fabricating of all types of 
ferrous and non-ferrous metals. 


, 
“4 
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e Call or write us today! y 
~~ : a 
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Z 
eA 
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THE AMERICAN WELDING & MANUFACTURING COMPANY © \ieneeN 4% So%0 
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VELLUMOID MEANS 
QUALITY 
PLUS EXPERIENCE 


Many a gasket problem 
is being solved quickly 
and successfully by 


Pe) VELLUMOID materials. 
% Cetin | 
| S | Ee vettumoip 


444 VELLUMOID 
Providing the highest physical characteristics 


presently attainable in powdered metal parts, . VELBESTOS 
+ apt arg ae aunty a steel products a , “ (Compressed Asbestos) 
vide a long-sought link between conventiona ™ ae 
powdered metal compacts and solid materials. VELLUTEX 
For the details on this remarkable KEYSTONE VELCOREX 
development, and how you can get mew strength : ' | 
and toughness in parts produced with typical , VELBUNA 


powdered metal speed and economy, write oe THIOKOL & BUNA N. 
outlining your specific product i _ Coated 


Ask for our free Technical 


Data Book and samples for 
testing. 


TH VELLUMOID co 


Worcester (6) : Mass. 


for small 


mechanisms oy reduce 


and light 


valving i noise 


error 


Decco gives you a complete are shock-mounfed to reduce 


oo s 7 ® 
range of small, short-stroke, self-destruction; have silicon mininoise 


low-amperage, push or pull steel laminations for efficiency, acrene, Gam 


Industrial Type Solenoids hardened beryllium-copper . insetestin tutte ats tt 
by Microdot, is ideal for 


manufactured with allthe high plunger guide, and heavy low signal levels and high 
La 


impedance terminations. In 


quality of Decco Standard Size Formvar/insulated magnet 2... every applicable case, Mini 
noise reduces notse 39 


Solenoids. Built to J.1.C. speci- wire on/high flow point molded or WRITE for data on Mininoise cable 
and Microdot coax assemblies 


fication, Decco Small Solenoids nylonsbobbins. 
yey MICRODOT 
SPECIAL SOLENOID PROBLEMS ENGINEERED TO YOUR NEEDS 1826 FREMONT STREET 


SO. PASADENA * CALIF 


DETROIT COIL’ COMPANY wel (As 


2435 HILTON ROAD «+ DETROIT 20, (FERNDALE) MICHIGAN 























JEEP GETS FLYING START ON FINISH LINE 


Seven minutes in the oven is all it takes to bake the two coats of 


Glidden semi-gloss enamel on the military Jeeps at the Willys 
Motors, Inc., plant in Toledo, Ohio. 


This rapid dry is remarkable in view of the wide range of temper- 
g 


ature variations of the Jeep’s many metal surfaces during the bake. 


In addition to streamlining production schedules and cutting costs, 
the Glidden enamel produces a finish which meets all government 

oa ° - “e* VALIT 
specifications for appearance and durability. = ’ 
Glidden is proud to be associated with Willys Motors, Inc., in the 


production of the famous Armed Forces work-horse—the Jeep. 


DDEN ( AN 


INDUSTRIAL FINISHES DIVISION 
11005 Madison Avenue e« Cleveland 2, Ohio 


SALES OFFICES AND FACTORIES: San Francisco, Los Angeles, Chicago (Nubian Division——1855 North Leclaire Avenue), 
Minneapolis, New Orleans, St. Louis, Cleveland, Reading, Atlanta and Toronto 
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DESIGN ENGINEERING 


at YOUR Service.. 


pt NAA 








MAC-IT PARTS cOMPANY 





[MAT 4rER: AL a “SAE ¥/¥0 5 777 ALLOY ROCKWELE 

f NiISH HROMIUM PLATIN fi 925 
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FASTENER DESIGN 


Mac-it socket-head screws, providing strength 
without bulk, give lighter weight, streamlin- 
ing. and more secure fastening to equipment 
you design. Whether the design problem in- 
volves standard or special screws, Mac-it will 
add to the appearance, efficiency and per- 
formance of the equipment. Use Mac-it 
Fastener Engineering Service for all problems 
involving screws for any type application. 


MAC-IT PRECISION 


The precision manufacture and quality con- 
trol used in making Mac-it Screws provide 
users with high dimensional accuracy and uni- 
formity All Mac-it Screws in both coarse and 
fine threads are held to a class-3 fit. Mac-it 
maintains a Fastener Engineering Service for 
the design, development and production of 
screws for all types of applications 


DISTRIBUTOR SERVICE 


Hundreds of Mac-it distributors from coast to 
coast are ready to render immediate service 
in supplying your requirements for standard 
or special screw products 


MAC-IT SCREW DEPARTMENT 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 W. SRD. STREET . CLEVELAND 13, MIO 


Manufactured by Mac-it Parts Co., Lancaster, Pa. 





New Capacitor Motor AM-100 


Originally developed for TV antenna rotator service. Revers 
ible. Excellent also for laboratory or experimental use: or 
for advertising displays, etc. 


1/100 hp, 2-pole. Operates at free ‘speed of 3300 rpm or load 
speed of 3100 rpm. 


40 watts, 24 volts, 60 cycles, AC. 


Skeleton frame, but can be supplied in ventilated case, same 
size and appearance as Heinze Type Z motor. 


Mountings available. 


The Heinze catalog shows this and other Heinze sub-frac 
tional horsepower motors and blowers. 


Heinze Electric Co 
685 Lawrence Street. LOWELL, MASS 


TAILORED for the 
APPLIANCE INDUSTRY 


SPRINGS and eS 


"8 — STAMPINGS & 
\. STUD CLIPS 


MOULDING CLIPS 
Ca THREADED FORMS 


SPECIAL COLD HEADINGS 


SZ In all Metals! 
7 Contoct your Cuyohoge 
GY 


represeniotive 


The CUYAHOGA SPRING @ 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10254 BERETA ROAD . CLEVELAND 2. OHIO 


Product Engineering 














@ Since 1867 engineers, scientists, designers, surveyors, 
draftsmen have relied on K&E as the foremost, most progres- 
sive, and most complete source of supply for the tools, equip- 
ment, and materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. For example... 


JIG ALIGNMENT TELESCOPE —This K&E 
instrument can aligna jet plane's wings to 
within a thousandth of an inch. It estab- 
lishes optically a line of sight from which 
measurements can be madeand parts posi- 
tioned with a degree of precision not 
otherwise possible 

Such developments in Optical Tooling 
equipment are a combination of eighty- 
seven years of K&E skill and experience 
with forward looking research and de- 
velopment in all the fields served by K&E 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Chicago © St. lovis © Detroit © Son Francisco © Los Angeles * Montrec! 


Distributors In Principol Cities 
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The Wilcolator Series F “Space Saver” 
Electric Thermostat packs big dependable 
performance into remarkably small space. Into the 
space of 2 23/64” x 2 11/16” x 1 21/32”, to be exact. 
Yet it offers various temperature ranges between 40°F. 
and 550°F. The Series F is a snap action thermostat, 
actuated by the expansion and contraction of a stable 
liquid which transmits motion to an expansible dia- 
phragm, to secure close temperature control. It can be 
used with any standard dial or pointer having a 1/4” 
diameter shaft hole. Dimensions of the bulb and length 
of capillary tube can be varied to suit the application. 


STANDARD TEMPERATURE RANGES: 
40to 100°F. 5010250°F. 601090°F. 150 to 550°F. 


SWITCH MECHANISM: Single pole, double break, snap action 


CONTACT RATING: 22A.  230/115V. 
Th.p. 230V. 3/4 h.p. 115V. 


Type F-1 Contacts Open on Temperature Rise 
Type F-2 Contacts Close on Temperature Rise 
Suggested Applications 


Room Coolers Roll Warmers Roasters 
Air Conditioners Rangette Ovens Fryers 
Clothes Dryers Water Heaters Boake Ovens 
Room Hecters Deep Well Cookers etc. 


For full » 

coos VALCO alor 
‘older #359. 

- , : COMPANY 


1001 NEWARK AVENUE, ELIZABETH, NEW JERSEY 


Wilcolator (Caneda) Ltd., Mimico, Toronto, Ont 


protect your 
machinery 
with 


M 


FLEXIBLE COUPLING 


When you install Lovejoy Flexible Couplings you get more than 
just long-lasting smooth power transmission You get moximum 
protection against surge, backlash and starting torque You get 
duced down-time and less mointonanc since cushions can be 
changed without shutdown and Lovejoy Flexible Couplings never 
require lubrication 
\ccurately mechines bod and jaws and cushioning moterials 
nginecred to the Icad conditions cre combined in a compactly 
Jesigned coupling your machi r run ng better 
longer 
Tyt s for all applications 
Send for complet contains full technical data and 
idy selector ur convenicnce Yours without 


399 LOVEJOY FLEXIBLE COUPLING CO. 


4873 West Lake St Chicago 44, II! 


Also Mfrs. of Universal Joints and Variable Speed Pulleys 


The NEWEST development 
in V-ring 
packings 


LINEAR 
VEE-DAM 
RINGS 


Foolproof to assemble 
leakproof in operation 


rubber dams sea 


Internal dams 


F Tale! ateral fiow 

gaps occur in the ring 

igh faulty installation 

ifel -teMeel Mer leldi omg tia 

External abutments forced synthe rubber. Write 


PERFECTLY ENGINEERED PACKINGS’ 
MNT = 
LINEA 
LINEAR Inc., State Rd. & Levick St., Philadelphia 35, Pa 
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Now Mullins Koldflo makes your 


dream design practical 


Inside 
annular 
Glase- shoulder for 


smooth dore tapped and 
surfaces with- threaded 


out grinding 
or honing 





port 


Integral 
tubular stud 
concentric 
with bore 


Expanded 
diameter for 
snap ring 
assembly 


TTyK ‘eauie)?) ala 
RAVIVUA 


High quality special features at low cost—and... 


Mullins Koldflo extrudes this finished 


part in one piece... without machining 


@ You can now design intricate steel parts the 
way you want them — without compromise 

@ You can add important new sales features 

e And Mullins Koldflo design cuts your costs 


| joved the designer’s “idea horizon” is unlimited! This revolutionary 


new Mullins Koldflo process makes it simple and practical to design 
precision parts that were formerly too costly to consider. Call your nearest Ny hi 
Mullins office and an experienced Mullins Koldflo sales engineer will 


help you design parts that can be mass produced by the Mullins Koldflo* DIVISION 

process! Write for booklet “How would you tool-up to make an egg?” 

MULLINS MANUFACTURING 
CORPORATION 


ALM, KLo- 


*Trade-Mark 
DISTRICT SALES ENGINEERING OFFICES 


New York Detroit Chicago 
500 Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenue 


Phone — Pennsylvania 6-2773 Phone — Diamond 1-1490 Phone — Harrison 7-3725 Phone — Salem 8771 
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FRONT VIEW 





SIDE VIEW 





Hartwell 
Flush 
Latches 


AVAILABLE 
FOR OVER 


OMBINATIONS 
OF DOOR AND FRAME 
THICKNESSES 


HARTWELL Trigger-action Flush Latches are 
produced in over 300 standard combinations 
of bolt and trigger offsets. We can supply a latch 





for any door to be latched in any frame within 
thickness ranges common to standard sheet 
metal practice. 

No altering of panels and frames is necessary 
when HARTWELL Flush Latches are installed. 
Offsets of bolt and trigger are stamped on each 
part for rapid and accurate selection of the 
correct latch for each installation. 

All HARTWELL Flush Latches and Hinges are 
the result of nearly two decades of continuous 
specialized design and manufacture. 








New 1954 Catalog 
‘ illustrates and gives 


full details of complete line. 


MAIL THIS COUPON 






















« HARTWELL comPANY : 
4, 9035 Venice Bivd., Los Angeles 34, Calif. : 
& Nome 7 
ee UT] 
' - ’ 
. Atte — 4 
PB ne vege =< eee 
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sensitive micro-switch which may be connected 

to a warning bell or light. If Dyna-Switch is connected 
into the motor, the overload automatically cuts motor out, 
and lood must be returned to floor and surplus weight 
removed before pickup can be completed 

Top working range is 10,000 Ibs. Set at factory for any 
desired cutout point, but can also be re-set in the field if 
working conditions change. Low in cost—always on guard 
Write or wire today for illustrated bulletin 


W. C. DILLON & CO., INC. 


Van Nuys, Calif. (Suburb of Los Angeles) 





DO YOU USE 


Zi 


FORMED TUBING P 


Stocks of standard oilers and oil 
cups as listed in our new catalog 
are now carried <t our factory in 
Detroit. Complete manufacturing 
facilities are available for your 
requirements for special oilers 


and lubricating devices. 


Our facilities for both high vol- 
ume and small quantity runs of 
special tube forms are at your dis 
posal. We shall be pleased to 
quote, submit samples or aid in 
design of any oiling devices or 
special formed tube parts, the fol- 
lowing being a few of the many 


tube parts we can make: 


Spacers Oil Lines 
Bushings Tube Assemblies 
Vent Tubes Orifice Tubes 


Write for our new catalog today. 


EYNON -DAKIN CO. 


9907 Freeland Ave., Detroit 27, Mich. 


When load limit is 
exceeded, Dyna-Switch trips o 
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PRODUCT DESIGN STUDIES * 


This is a steering arm bracket for a tractor-shovel front 
end loader. Originally produced as a weldment, the 
part was redesigned to a foundry engineered steel cast- 
ing, effecting a reduction in cost of 40% and a reduc- 
tion in weight of 12%. 

Good casting design, resulting from cooperation of 
manufacturer's engineering department and the steel 
foundry, does four things (1) insures full use of the in- 
herent properties of the metal (2) provides economy 
in manufacturing (3) produces a part which gives good 
service (4) improves appearance. 

* * > 


Here is another example of the foundry cooperation 


52 YEARS OF SERVICE TO 


STEEL FOUNDERS’ 


920 Midland Building 
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which is resulting in lower costs and improved prod- 
ucts through redesign to steel castings. 


This service is offered without cost or obligation. It 
makes available through your foundry representative 
the full results of the development and research program 
carried on by the Steel Founders’ Society of America. 


Product Development Contest... 

Twe awards of $1000 each and four other cash awards—a 
total of $3500. Entries to be new ideas or applications of steel! 
castings, and case histories of new jobs put into production. 
Write for folder giving full information. 


INDUSTRY 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 





- — 


Fee to motorusers 


; tr 


CU U-rage booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here's a booklet that presents startling facts about vari 
able speeds. It tells how to apply U.S. Varidrive motors 
to your equipment, ways to get more productiy e man 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi 
neering booklet is profusely illustrated in striking 
colors. It details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com 
mand. Illustrates 28 Varidrive models. 44 to 50 h.p 
Request this amazing 16-page booklet for latest data 
on variable speeds. 


U.S. VARIDRIVE 


—The miracle motor 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif Milford, Conn. 


REQUEST FOR VARIDRIVE BOOKLET 


U. S. ELECTRICAL MOTORS INC. 
Box 2058, Los Angeles 54, Calif., or Milford, Conn PEN-6 


| 

| 

| NAME 

| COMPANY 
| ADDRESS 

! ZONE STATE 





FERROUS AND NON-FERROUS PRECISION CASTINGS 


INVESTMENT CASTING CO. 


60 Brown Ave., Springfield, New Jersey 
Millburn 6-6260 











MAYLINE 
for 


TOP VALUE 


in 


Drafting Furniture 
See MAYLINE 


4-POST TABLE WITH DRAWERS 











Descriptive literature on these and 


other fine products mailed on re- 


MAYLINE 
INIIAVW 


fair prices. See your local dealer. 








5 quest. Mayline has top values at 





NO. 8212 STOOL 


MAYLINE COMPANY 


formerly 


ENGINEERING MFG. CO 


605 No. Commerce St. 
Sheboygan, Wisconsin 


——- ) 
METAL PLAN FILE 








MAYLINE 
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Roll Formed Tubing answers design, 
production and cost problems... 











ess expensive Roll Formed Lockseam Tubing cuts 
costs on all tubing jobs. In many cases it does a better job 
than more expensive tubing. Lockseam Tubing can be bent as 
easily as other types. Your tubing is delivered ready for use. 
Send us your blueprints for steel or aluminum Lockseam Tub- 
ing. Let us prove that Roll Formed can help you produce a 
better product at less cost. For complete details on Roll 
Formed tubing and special shapes write for Catalog 1053. 
It tells the complete Roll Formed story. 


ROUND SIZES — LOCKSEAM TUBING 
Section No. Wall Thickness ©O.D Section No. Wall Thickness 
2172 018 /," 2096 .025—.030—.035 
2173 ols %,” 2020 025 
2103 025—.030 ¥,” 2030 030— .035— 040 
2174 025—.028—.032 ” 2176 030 


ROLL FORMED PRODUCTS 


COMPAN Y 


MAIN OFFICE AND PLANT 
3750 OAKWOOD AVENUE : YOUNGSTOWN, OHIO 









Bendix Builds 
a Better 


4 AN3057B 


Efficient 





Versatile 


Inexpensive 





Neoprene gland. 
Centered clamping action. 
Increased close down. 


Positive grounding 
feature. 


Cadmium plated die-cast 
aluminum nut. 


Shorter over-all length. 


Waterproofs multi-con- 
ductor cable. 


Immediate delivery. 





The new Bendix AN approved AN3057B cable clamp is now 
Engineered the 
standards, this cable clamp offers major design improvements. 


available. by Bendix to highest quality 
The clamping action is radial and completely eliminates wire 
strain and chafing by holding the wire bundle firmly in rubber 
This clamp will accommodate a wide range of wire bundle 
sizes, but an even greater range can be handled through the 
use of the Bendix AN3420A 


accessory telescoping sleeve. 


The new AN3057B cable clamp will also waterproof multi- 
conductor rubber covered cable on the rear of a connector. or 
where moisture-proof entrance through a bulkhead or into 
an equipment box is required. 


This versatile clamp is a product of the Scintilla Magneto 
Division of Bendix Aviation Corporation and is a companion 
to the world famous Bendix Scinflex line of 
electrical connectors. Write our Sales Department for details. 


A N accessory 






SCINTILLA DIVISION of “Bendix” SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES: 117 € Burbank Colif. + 
Americon Bidg., 4 $. Main $t., Dayton 2, Ohio * Stephenson Bidg., 6560 Coss 
Ave., Detroit 2, Michigan * 512 West Ave., Jenkintown, Po. * Brouwer Bidg., 
176 w. Wisconsin Avenue, Milwoukee, Wisconsin * 8401 Cedor Springs Rd., 
Dollas 19, Texas * EXPORT SALES: Bendix International Division, 205 East 
42nd St., New York 17, N.Y 


Providencia Ave., 


370 






















































amuse BARR 


FOR CUSTOM RUBBER MOLDING 


Sponge, solid, extruded, and bonded-to-metal parts 
molded in natural, reclaimed, and synthetic rubber 
to your specifications. 


Specialists in color molding. 
Send us your requirements for a prompt, cost-saving proposal 


The BA "4 RUBBER PRODUCTS CO. 


SANDUSKY, OHIO, U.S.A. 
NEW YORK OFFICE: 200 FIFTH AVE., NEW YORK 10, N.Y. 






HERE’S WHY 





LENGTHENS 
EQUIPMENT LIFE 


Laminated Kantilever Steel 
Springs transmit driving action 


Tapered slots move point of 
contact as 
loads increase to automatically 
stiffen kantilevers 


— driving inwerd 


These Brown Coupling features mean equipment 
is shock and load protected - - - coupling failure 
is reduced - - - misalignment is corrected - - - 
radial and torsional vibration are dampened - - 
both drive and driven units last longer. 


For complete information shown in Bulletin 28P, write 
Brown Engineering Co., 108 N. 3rd St., Reading, Pa. 





JSHION-TORO 
oa COUPLINGS 
1954 
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Parts that 
can take it... 


because they’re 


UNIONMELT Welde 


\ power shovel dipper stick has to be strong It must with 























stand severe banging twisting and bendir gy stresses as its 
huge scoop bites out hundreds of tons of earth and rock 
in each day's operation. But these dipper sticks can take it 
they're made by UNIONMELT welding 

strong, clean | NIONMELT welds can be made in metals 
up to 3-in, thick in a single pass. There is no limit to the 


metal thickness that can be joined by multipl passe 





Research and years of experience have helped Linpe to 
develop a top notch team of fabri iting processes—HELIAR 
sigma, and Unionmect welding. For small shops or hug 
production lines, from carbon ste¢ to mplex alloys 
there is a LINDE electric welding proc to do the job 
Your lon il LINDE repre ‘ lal \ hel ; letern 

D bsort . i the best welding process for vour Db. (all hum today tor 
f this} LN MI . 
Soun é n n metal up to 3-in. thick in a single pass more information 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street [I[@i) New York 17, N. Y. 


Trode-Mark 


Offices in Other Principol Cities 


In Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canade Limited. Toronto 





re registered tra rks « 


de-m« 





f Union Carbide and Carbon Corporatior 





t 


If you are one of a select group of men that can offer 
valuable contributions to its application and effects, 


why not Jook into Fairchild’s career opportunities? 


You probably know that Fairchild is now producing 
the C-123 Avitruc, as well as the world-famous C-119 
Flying Boxcar. But did you know that reconnaisance 
aircraft... jet fighters ... and jet bombers and trans- 
ports are on the drawing boards too? These diversified, 
stimulating assignments increase the inventive chal- 


lenge to Fairchild’s team of qualified aerodynamicists. 


Gracious country living only minutes away from urban 
Baltimore or Washington ... paid pension plan... an 
excellent salary with paid vacations... an ideal work- 
ing environment ... generous health, hospitalization 
and life insurance ... and the many other benefits of 
a progressive company add to the pleasure of working 
with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, 
outlining your quali- 

fications. Your cor- 

respondence will be 

kept in confidence, 

of course. 


Fa AIRCHILD 


HAGERSTOWN, MARYLAND 











JUST ONE of many valuable 
features in the 1955 HAND- 
BOOK of Product Design will 
be an authoritative report on 


CELLULAR RUBBER 
AS AN 
ENGINEERING 
MATERIAL 


Work has been going forward on 
your 1955 HANDBOOK since last 
November. It will be ready in 
October, and will come to you as 
part of your regular subscription 
to Product Engineering. And, as 
before, the HANDBOOK will have 
ten complete sections covering 
new and significant developments 
in every field of design-engineer- 
ing. The 1955 editicn will supple- 
ment the 1953 and 1954 HAND- 
BOOKS which you are using now 
In less than two years, the Annual 
HANDBOOK of Product Design 
has become the most eagerly 
awaited yearly publishing event 


in the design field! 


Product 
Engineering 
McGraw-Hill Building 
New York 36, N. Y. 
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Do you need a QUICK ACTION VALVE? 





Quick Action on Fishing Boots. Because of the quick opening and closing o Quick Action in a Propane Plant. The Rockwood Ball Valves in this propane 
Rockwood Ball Valves, fishing boats can make a swift chang ry ' 


ge-over fror plant are opened and ed every two minutes during the day. They need 


pumping out boats to supply wash water for decks. only ‘4 turn even unde 


‘HIGH PRESSURE 
—-OXYGEN— 





EEE 


Quick Action for Continuous Trouble-Free Performance. T! 
large steel corporation primarily for their quick turn on and off action and i closing action of Rockwood Ball Valves 1 welcome feature i 


leakproof service. They permit careful control of oxygen flow to open diffe 


Quick Action in a Steel Plant. Rockwood Ball Valves were selected by this 


applicat You can depend on them for reliable, day-in, 


hearth furnaces day-out serv 


Note these other exclusive features! 


Full Round Flow — assuring fast, efficient operation, less friction loss. 


Leakproof — in closed position, pressure of fluid automatically positions ball < 
against synthetic rubber seat to form a tight seal. ° 


Resists Wear Longer — Chrome-plated bronze ball stands up under abr: : ROCKWOOD SPRINKLER 
pitting and scratching. COMPANY 
600 Harlow Street 

From alcohol to asphalt, from petroleum to pickling acids, Rockwe Bal Worcester 5, Mass. 
Valves perform with trouble-free continuity. Longer time betwe . = , ‘ 
ments, less maintenance on the job. Comes in all pipe sizes. Tested and listed Send me illustrated folder V-4 on Rock- 
by Underwriters’ Laboratories, Inc. The coupon will bring you complet wood Full-Flow Ball Valvs 
information. 


ROCKWOOD 


THE FLOW 1S AS ROUND AS THE PIPE ITSELF y 


FULL-FLOW BALL VALVES 














UNGROUND | 
BALL BEARINGS | 


For All Industries 


KILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 













3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


Fischer Bearings (Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 


Kilian Manufacturing Corp. 
(Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 


ASSOCIATED 
COMPANIES 


Kilian Steel Bal! Corporation 
100 Wellington St., Hartford, Conn. 
















IMMEDIATE DELIVERY 


of FUNK Gear Reduction 
Power Take-offs 


for Industry and Agriculture 


Defeat your “Arc Enemy” 


~ wih CONTACT 
PROTECTORS 





in a wide selection of sizes, types A unique application of 


and standard gear ratios! SELENIUM RECTIFIERS 


In most cases we can fill 
your needs for Funk Gear 
Reductions from our large 
stock of standard types 
and gear ratios. Write for 
specifications, data and 
stock list of standard 
Power Take-Offs and Gear 
Reductions and ratios. 


PINION BEARINGS 


SPECIAL RATIOS IN 
SMALL QUANTITIES 


Funk is in a position to 
furnish special gear ra- 
tios and special adap- 
tions of standard units 
in small quantities—no 
need to purchase more 
than you need. 


FUNK AIRCRAFT CO. 
3301 Airport Drive Coffeyville, Kan. 





STRADDLE MOUNTED 
PINION 
is featured on FUNK Gear Reduc 
tions—atffording double support and 
eliminating misalignment. 








developed by 


Federal 


TO PUT AN END TO 
ARCING CONTACTS 


Contact Protectors by Federal are a 


sure way to economy and longer life for 
relay contacts . . . to eliminate circuit 
failure and interference caused by arc- 
ing. 

Now you can throw away your slide 
rule! . . . Select the Contact Protector 


for your application from Federal’s ex- 
tensive list. 

Designed for use in AC or DC cir- 
ae cuits ... small in size . . . with pigtail 
leads for easy mounting. For full infor- 
mation, write to Federal, Dept. F-142. 


@: Federal Telephone and Radio Company 


j COMPONENTS DIVISION 
100 Kingsland Rood 


> 


——\“ 
Potn 
Cl 


Clifton, N. J. 
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MACHINE DESIGN 


AT 








Its use of Oilgear Fluid Power 


Western Electric Company, manu- 
facturing unit of the Bell Telephone 
System, originates, designs and 
builds many of the special machines 
it uses in its own manufacturing 
processes. It also maintains unceas- 
ing pressure to improve upon ma- 
chines already in operation, for 
optimum performance, for better 
product, for lower costs, for freedom 
from trouble 

Its use of Oilgear Fluid Power 
Drives and Transmissions has been 
increasing because, in the words of 
their engineers, Oilgear enables 
them among other things to syn- 
chronize many machine components 
easily and economically. A good 
example of all these points is the 
“short haul’ video cable 
wrapping machine pic- 
tured above 

This machine was de- 
signed and built by the 
company’s own men some 
years ago. For optimum 


performance, the speed of the heads 
should be easily and independently 
variable and the direction of rotation 
instantly changeabie because the 
lay and pitch of the wrappings must 
be varied according to the require- 
rents of the run. Moreover, the in- 
side contour of the tube formed by 
the wrapping should be smooth and 
uniform so as to avoid setting up 
echo waves that interfere with trans- 
mission and vitiate signal strength. 

Because of these requirements, a 
new drive was installed something 
over 4 years ago. A line shaft drives 
five Oilgear Fluid Power Transmis- 
sions, one at each machine head 
and the capstan. 


=i OILGEAR 


OILGEAR 


WESTERN 


ELECTRIC 





The results were these: uniformity 
and control of tension are so good, 
the machine runs at 4 times its 
former machine speed; it is easy to 
vary speed and direction of rotation 
of each individual head; eccentric 
heads guve way to concentric heads, 
and supply spools are now loaded 
to full capacity instead of %th to 
Yth as before; the machine is 
stopped less frequently for loading 
Maintenance on the former drive 
was involved and frequent—on the 
Oilgear equipment it has been 
simple and negligible 

There is some reason to suspect 
that Oilgear Fluid Power with its 
wide range of advantages may solve 
some of your machine design prob- 
lems and make the results 
very pleasing and profit- 
able. Why don’t you really 
find out? THE OILGEAR 
COMPANY, 1571 West 


Pierce Street, Milwaukee 4, 





Rist @ C= O 
@ Bendix’ For a 2 


tL 
janes im sms HaDees ers 


over 1500 RS 
Famous Manufacturers 






with SETKO Set Screws 


wereeers 


Send for FREE 
Bulletins 


) 


M PANY 








ORINNELL CC 


Auetin 


- 


A 


NNW 


gamirel 






el 


crew 
& DAlfg.Co. 





SET SCREW & MFG. CO.153 Main Street — TI carne 
a\\; 


Hotpoing t: Cummins <i> Tite Simplex | 


Jacks 





ORARS 


of every description — 
made to your specifications 


The gears you buy from E. B. Sewall ore made 
by men who ore fussy about specifications 
They've got the finest equipment and know 
how to use it. If you specify .0002° tolerance, 
you get it at each tooth on every gear we 
ship. We're in o brand new plant, equipped 
to handle your gear requirements. Send 
specifications and quantity for our quotation. 


Your inquiry will be answered promptly 





sa WAU 


E. B. Sewall Mig. Co., 704 Glendale St., St. Paul 14, Minn. 


“IF THIS Is YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, to dis- 
play your products, inform the public of 





pamphlets, manuals 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business .. . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
Product Bul- 
Company Histories, 


print Equipment Manuals, 
Handbooks, 
and other specialized 


letins, 

Annual Reports, 

material. Save money and time. Let our 

staff be your staff for Technical and 

Business publications. 

This service is available through ad agencies 
Write e Phone 

TECHNICAL WRITING SERVICE 

McGraw-Hill Book Co., Inc. 


“4 330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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QUALITY Parts 
by Aetna 


speed up 


. ; LI 
assembly 


production 


costs 


lependability 


MAYBE THERE’S A LOT YOU COULD SAVE—some bottlenecks 
you could break—by letting Aetna fabricate certain of your 
assembly parts . . . to your most exacting metallurgical, uniformity 
and tolerance specifications. You'll avoid troublesome raw material 
procurement problems, decrease the burden on over-loaded 
equipment, save man-hours and very likely reduce the delivered cost 
of your product to boot. 


Aetna’s versatile facilities include the most modern equipment for 
stamping, piercing, machining, heat treating, ultra precision finish 
grinding plus complete engineering assistance, vast tool and die stocks 
and 38 years experience in serving ““Who’s Who” in the 

Automotive, Agricultural Equipment, Oil Country Equipment and 
General Industrial Fields. When it’s parts you need . . . 

and quality isa MUST .. . call on Aetna. 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG - AETNA CORPORATION 


4600 Schubert Avenue, Chicago 39, Illinois 
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pv many ways can 
a fabric function? 


It's a matter of versatility. Masslinn 
non-woven fabric is soft and absorbent 
.can be coated or flocked; processed 
and finished; made flame and water 
resistant. Masslinn has unlimited pos- 
sibilities—can be custom made to suit 
your requirements. Today ~—write for free 
descriptive folder and swatch booklet. 








Meet Masslinn 


non-woven fabric 


im CHICOPEE MILLS, Inc., Dept. PEH, 47 Worth Street, New York 1 


ABBOTT the BALL — 
with the ARMORED HEART! 


Quality is more than 
“skin deep” in Abbott Balls. 


Cold forged from special 
carbon steel wire, every 
Abbott Ball is DEEP 
HARDENED to provide a 
thick armored shell for the soft, resilient heart of 
the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 
Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 





For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 


BALL COMPANY 
55 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 


ABBOT! 





378 


3, New York 


ACMI BORESCOPES 


for close-up visual inspection 
of internal surfaces 


and hidden parts 





, 4.CAMLT 
|b Borescopes 
permit close- 

up visual 
examination 

of interior areas 
and surfaces not 
otherwise visible. 
They save time and 
money, and prevent 
costly dismantling.* Each 
Borescope is a compact, 
self-illuminated industrial 
telescope of highest quality, 
employing a precision optical 
System, that produces a flat visual 
field. Lens systems are fully cor- 
rected for color, spherical aberra- 
tions, and coma, with all lens surfaces 
coated to increase light transmission 









A.C.M.1. Borescopes are 
available in 4 angles of 
vision (os above)—in diam 
eters of .120° to 4.00 
—in lengths of 4" to 

|» 720°. Special models 
for special 
problems 


Write for free informational folder, 
or tell us your problem. 


American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 














Wa 1 by ar i-red lamp, this back brace softens so that 
th loctor Ca ype it to fit the patient exactly Forming takes 

] i unutes ny ired to several davs needed with 
earlic ateria Other features are strength, washability, light 
veight,« ‘ P fit makes it less conspicuous when worn 
M 5. H. Camp & Company, Jackson, Micl 











Fish flies are always visible through tl tra rent le f 
this case, making selection easy. Its face a t 
sides he Ip flies to dry fast. Tough and r t t 
from other gear in tackle box. Magnet ba | 

all conditions. Pinning t «ket flap } t t 

Data courtesy Plasti-Print, Inc., R Oak, M 


BACK BRACES AND FLY CASES... 





why they’re made better with BAKELITE Rigid Vinyl Sheets 





Phe f f BakeLrre Rigi lampshades or decorative screens ; 
ae ase eee 6 Ae 2 
( | terials are " g devices 
é f sistant Bakevrre Rigid Vinyl Sheets are A , 
it in miyde- availble i clear toaspatent. ands RIGID VINYL SHEETS 
shed pr ranshuces que lors ev are 
arta ¢ | pert ice features woduced in several standard widths /e\ 
Printed # rour ¢ rs, then heat ind thicknesses. Surfaces may have rave OO) wank 
formed to three dimensions, they make — either a “calender,” matte, or press BAKELITE COMPANY 
eve -cat ng three-dimensional signs polish d finish A Division of 
Suspend formed sheets below Learn about other uses of BAKELIT! Union Carbide and Carbon Corporation 
eiling lights, they make luminous Rigid Vinyl Sheets and the properties WCC 
ceiling” that Hoos om with glare that make them so versatile, by writing 30 East 42nd Street, New York 17, N.Y. 
less light. The in be laminated into Dept XV-10 











PLASTIC PATTERN on cott tormed by COLORFUL UPHOLSTERY made fr KRENE SPORTS CAR BODY made from Bans ' 
fusing Baki re \ Re i vulation to stays bright and fresh can be wiped clean I este | reinf ’ 
loth. I ‘ ema KRENE resists scuffs and s tcl ker fer 
wid ‘ aff wa ng y, conn n fade-resistant ' W ithstand 
: che cals, food ndling. Vixo furniture by I l 
Baumritter, New York, N. Y | s oO 
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BULLETIN 161 


2 
BULLETINS 
on 
SHORT RUN 
STAMPINGS 


BULLETIN 101 


FOR . . » DESIGNERS 
METHODS ENGINEERS 
PROCESS ENGINEERS 
PRODUCT ENGINEERS 
MECHANICAL ENGINEERS 
RESEARCH ENGINEERS 
SUPERINTENDENTS 
PURCHASING AGENTS 


SEND FOR THESE HELP- 
FUL BULLETINS TODAY 


FEDERAL TOOL & MANUFACTURING CO 
{ 





SERVICES BULLETIN NO. 161 describes the facili- 
ties that make Federal a one-stop stampin 
service. Specifications cover special die stam 
wrenches, nameplates, and quality short run 
stampings from any stampable material. 


COSTS BULLETIN NO. 101 shows how Federal’s 
special dies give the accuravy, exact dupli- 
cation, and tolerances of permauent dies plus 
saving as much as 80% on die 


i 
TOOL AND MANUFACTURING CO. 


a 
ee 3621 ALABAMA AVE. (ST. (OUIS PARK) 
MINNEAPOLIS, MINNESOTA 
“QUALITY STAMPINGS IN SMALL QUANTITIES” 


«01 OGK 


All types and sizes of screws 
(Phillips, slotted, hex head, 
socket), bolts, nuts, washers, 


rivets, keys and pins 


= “ad 
Over 9000 items in stock means immediote de 
very from one source 
~ - 
~ ® New Garden City plant now opercting at fop 
> 









peed ond quolity 


® Unsurpassed facilities for quantity fabrication of 
pe ors 

© A staff of seasoned engineers always available 
for consultation 

®@ Pioneers in the manufacture of stainless steel 


fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P18 


MANUFACTURERS SINCE ! 


7 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 




















MAGNETIC AMPLIFIERS — 
These high gain, high per- 
formance Magnetic Ampli- 
- fiers are especially suitable 
to drive two phase induc- 
tion servo motors requiring 
from 0.1 watt to 20 watts 
per phase on either 400 
cps or 60 cps powerlines. 
The output power is either 
in phase or 180 out of 
phase with the powerline 
depending on the D.C. input signal polarity. 


DATA SHEETS 
AVAILABLE 


-——— oe oe 







STANDARD 
TUBELESS SERVO AMPLIFIERS 
with built-in adjustable SERVO 
LOOP STABILIZATION. Packaged, 
pletely self-contained, magnetic servo ampli- 
fiers for position servo systems where either 
A.C. or D.C. error signals are available. De- 
signed for instrument type and power type 
servo systems to work with synchro control 
transformers or potentiometers and two phas 
induction servo motors. 


com.- 


TRANSISTOR 
CURVE TRACER 


USES 


















Designing 
transistor cir 
cuits -- com 
aring, match 
ing and select- 
ing — detect- 


ing anomalies 
—studying ef- 
fects of tem- 
perature, age, 
WRITE FOR normal usage, 
COMPLETE over-loading— 


detecting fail- 
ures and 
ause 


INFORMATION 





~ is FEATURES 
QnSisto.,’ PNP. 4), 


a 
Nexih 













S@lect 






5 ''y 
r Ou pe ‘ard 
Ly Sundog babut or sft . fabora 
' Ctio S€ or » aNnste, SWitop 
ernally Mlibray;,,, 9 ded emirutve i 
always j,"* integ 1 ,*Xi8 ge, 'tter 
” Correctig! Part of @af ated 
“Adrang ‘ 







PoP cd | sale 
AMPLIFIERS - INC 


Af 
632 NEW YORK 55, N.Y 






TINTON AVE 
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Pi 


The following wide range of equipment at U. S. 


Steel 


Wellman Ore Bridge; E. W. Bliss Hi Scale Break 


ers; Arthur G. McKee Blast Furnaces; Atlas Ore 
Alliance 
Cranes; Cleveland Cranes; American Bridge Cranes; 


Transfer Cars; Wean Combination Line; 


Wellman Charging Machines; Dravo Ore Unload 
ers; E. W. Bliss 80’ Pickle Line; Mesta 45” 
bing Mill; Mesta 80” 


Merchant Mill; Continental 40° Blooming Mill 
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’s new Fairless Works is lubricated around the 
clock by TRABON positive lubrication systems: 


Slab- 
Hot Strip Mill; Morgan 10” 


STEEL CORPORATION 


United Billet Mills; 
E. W. Bliss Cold Mills. 


This installation of TRABON systems, 
and manual, assures each bearing point 


lubrication as frequently as it is required. Not 
bearing is under 


ing costly equipment breakdown and bearing loss. 


Write for our detailed literature 
mation on TRABON 
cation. 


versatile, trouble-free 


ENGINE Ae CORPORATION 


CLEVELAND 3, OHIO 


40th STREET @ 


Morgan Scale Yard Crane; 


automatic 
accurate 
a 


lubricated or skipped, thus eliminat- 


for further infor- 
lubri- 
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VIKING PUMPS SELECTED 


FOR EXACTING RANSBURG 
PROCESS 


ELECTRO-SPRAY 





— 
ELE g 
Unit with cover removed showing 


6 Viking Pumps. one each for de 
livering paint to each atomiz 


The Problem: In order to spray paint electrically charged particles without over 
spray. the Ransburg Process demands accurate fluid delivery over very leng 


periods of continuous pumping. 


The Answer: to meet 
Ransburg’s requirements of very accurate and smooth 


delivery at varying and extremely slow speeds. 


Viking Pumps were designed 







Have you an exacting pumping job? 
Then send for free bulletin 1803X. 






6 
Core; ” 
s 

Vee, 


PUMP COMPANY 


CEDAR FALLS, IOWA 






INSULATION RESISTANCE (READINGS TAKEN UNDER HUMIDITY) 
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283 O.D. tubes used on coil 


GIVES YOU THE HIGHEST Jom fer Cees actoon 
INSULATION RESISTANCE OF ANY 
RESINATED PRODUCT 


Performance data—compiled from laboratory 
tests, actual field operations and reports crom manufacturers— prove the outstanding 
operating characteristics of Resinite. In volume resistivity . .. low moisture absorption 

. excellent thermal properties .. . low power factor . . . and resistance to voltage 
breakdown . . . Resinite outperforms all other resinated products. 

Resinite Coil Forms are available with inside or outside threads—slotted, punched 
or embossed. Special three-row threaded design per- 
mits axial pressure in excess of 25 Ibs. Torque con- 
trollable to + or —1 inch oz. 


Write today for full details and technical information 





RESINITE 8104 
very high dielectric properties under ex 
treme humidity 





RESINITE “AC” 
very high dielectric properties—com- 
pletely immune to electrolytic corrosion 


I 
CORPORATION 


2035K West Charleston Street, Chicago 47, ilinois 
7? Chapel St., Hartford, Conn, 


RESINITE 104 
for stapling, severe forming and fabricat- 
ing 
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universal - joints 
have 


sealed 


lubricant-retaining 
covers 


” Ba ° 
unique 
structural 
design 





that warrant 
your consideration' 


The unusual characteristics of Apex heavy-duty 
imaustrial universal joints w el p 
many existing joint applications. Equally 
portant, the advanced design and construction 
features of Apex universal joints make ble 
applications never before feasible 

Thirteen stock sizes 8” to 4” diameter 
for efficient operation under wet or dry, co 
rosive or abrasive conditions, or extreme 


of temperatures 


CATALOG 27 


Contains complete information and specifica 
tions, plus helpful Application Data Sheet 
Write, on your company letterhead please, for 
your copy. 





THE APEX MACHINE & TOOL CO. 


1039 So. Patterson Bivd., Dayton 2, Ohir 
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top quality rod 


at better than 
50 miles per hour 





) he ee ere? | 





~ Roll Neck as installed in United’s Rendleman Mill at Jones & Laughlin 


> _ 


Dotted lines show oil passages for quick, easy bearing removal by the & 


pioneered Hydraulic Removal System 


mu!ti-row cylindrical bearings installed on the roll necks of the Jones 
& Laughlin Rendleman rod mill by United Engineering and Foundry Company, 
are doing an outstanding job at mill speeds of 4700 feet per minute. 


The 


multi-row cylindrical bearing was specifically designed for 


roll 


neck applications. This four row grease lubricated bearing incorporates all those 
necessary qualities for the highest standards of roll neck bearing performance 
long desired by mill builders. 


This is another example of 
ship in the rolling mill field. Consult =csr 
and have them help you “put the right 
bearing in the right place.” 


SKF INDUSTRIES, INC., Philadelphia 32, 
Pa.— manufacturers of S%&F and HESS-BRIGHT® 


bearings. 
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sccr leader- 


Y401 BALL AND ROLLER BEARINGS 
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"MAYBE I BETTER GIVE 
IT A TAP WITH THIS.” 

















REPLACEMENTS ALWAYS FIT EXACTLY 
WHEN YOU USE 


fp STOCK GEARS 


From the machine owner's viewpoint, Bond Stock 


Gears have two advantages: (1) replacements always 
fit exactly: and (2) ordering by symbols saves time 
and eliminates risk of order being misinterpreted. 


From the machine manufacturer's viewpoint, the use 
of Bond Stock Gears as original equipment has defi- 
nite advantages, too. First. it helps to hold down the 
price of his equipment, because Bond Stock Gears 
cost him less than specially designed gears. Sec- 
ond, it eliminates any need of maintaining inven- 
tories of replacement gears in service branches or 
district sales offices. The manufacturer's service men 
can get quick delivery of the gears they need by 
calling their local Bond Distributor. 


From any viewpoint, you benefit by using Bond 
Stock Gears on every machine you design and build. 
The complete line is listed in Bond Catalog No. 65. 
Write for your copy today. 


Carried in stock by 
DISTRIBUTORS IN PRINCIPAL CITIES 


Consult your local Classified Directory 
or write to 


CHARLES BOND COMPANY 
617-23 Arch Street, Philadelphia 6, Pa. 






STOCK GEARS 
® SPEED REDUCERS 








in a spring 


Like the python, Sandstee! “Crosscurved” Main- 
springs contain a vast reserve of power which can 
be released evenly. And, with an eye to design, they 
are engineered to deliver maximum power from 





the smallest spring—made possible by the special 
Sandsteel “Crosscurving” process. “Crosscurving’ 
demands high-quality steel; and the finest Swedish 
steel is used in the construction of Sandsteel ‘‘Cross- 
curved” Mainsprings. They are designed to meet 
specific engineering needs and provide long life 
and excellent performance in the product. 







Write for our FREE brochure — “Sandsteel = ve 
Springs for Your Products” Dept. 93 | 22 


SANDVIK STEEL, Inc 
145 HUDSON STREET, NEW YORK 13, N. Y 









“PYTHON” 


SSANDSTEEL SPRING DIVISION 

















Used by; 


Leading Drattsmen 





Precision 


Tool and Designers 


Hair-line adjustment quickly made and maintained by spring-loaded 
thumb rollers. No screws or clamps. Lead expeller for easy control 
of lead length. Slides instantly interchangeable to any beam length. 
Made of anodized aluminum, stainless satin finish. Beam lengths 
from 7” to 100”. WRITE FOR LITERATURE. 


ENGINEERING RESEARCH ASSOCIATES, INC. 


3475 East Nine Mile Road Hazel Park, Michigan 

















be specially stamp-coded or marked. 


©@ Aluminum, _ steel, 
brass, of zinc. 

@ Big variety, all 
styles and sizes. 

@ For aircraft, radio, 
telephone, motor 
and generator 
manufacture, etc 


Free Samples and 
Literature Upon Request 


NATIONAL BAND & TAG CO., Dept. 9-812, Newport, Ky. 


Identify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods. Can 
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GAY 


presents 





eee Meticulously tailored 
MAGNETIC AMPLIFIER SERVO SYSTEMS 
















Typical characteristics of some magnetic amplifier and two-phase servo motor combinations available from Ketay. 











MOMENT RATED 
SPECIFY | ToRQUE OF INERTIA WO LOAD VOLTAGE INPUT POWER 
MAGNETIC j LINE al o2 x ACCELERATION SPEED EXCITATION PER PHASE 
AMPLIFIER ) FREQUENCY VOLTAGE LENGTH WwiDTk WEIGHT SPECIFY SERVO MOTOR STALL sec AT STALL min FIXED PHASE AT STALL DIAMETER LENGTH 
(type) icps) (volts) (inches) linches) (inches) (type oz. ir x “ rod. /sec* rp. (volts) (wortts (inches) (inches, 
| SMA6-102 60 115 4" 3% 3% K402530 2.5 49.5 50,500 3300 115 9.2 1% 2 
| SMA6-102 60 115 4", 3% 3% K402380 | 1.45 42.8 35,000 3200 115 5.0 We 1% 
I ; ; 
SMA4-102 400 115 4% 35/6 4¥\6 K402550-1 | 2.35 49.5 47,500 4800 115 9.2 1% 2 
SMA4-102 400 115 4% 346 44\6 K402550-2 2.35 49.5 47,500 4800 115 9.2 1% 2 
SMA4-102 400 115 4“ 346 4¥\6 | K101600-6 1.45 428 35,000 4800 115 6.1 Whe 1% 
| ; ' 
| SMA4-102 400 115 4% 3%i6 4¥\6 | K101660 1.45 42.8 35,000 4800 115 6.1 Whe 1% 
Semanal eee nen 
BUORD DESIGNATIONS FOR SERVO MOTORS 
K101600-6=MK 7 MOD 0 K101660 =MK 7 MOD 1 * The control phase of all Servo Motors should 
K402550-2=MK 8 MOD 1} K402550-1=MK 8 MOD O be connected for 57.5 volt operation 
On the other side of this page are listed some of the Servo motor-tachometer generator combinations are 
synchros for which the combinations were specially also available. 
designed. Ketay welcomes the opportunity to design and fabri- 
Ketay supplies complete systems including gear trains cate amplifiers of both the conventional and minia- 
and stabilization for given kinematic requirements. turized types to customer's specifications. 


SYNCHROS « SERVO MOTORS P,P 
RESOLVERS « MAGNETIC AMPLIFIERS . 
AIRBORNE !INSTRUMENTS ( ) Ai | MANUFACTURING CORP. 
7 4 


AUTOMATIC CONTROL SYSTEMS Executive Offices 
555 Broadway, New York 12, N. Y. 













KETAY OFFERS A COMPLETE 
RANGE OF SIZES AND TYPES 
IN SYNCHROS + SERVO MOTORS 
RESOLVERS 


1-SERVO MOTOR, Size 10 Frame, O.D. .937” 
2-SYNCHRO, Size 10 Frame, O.D. 937” (Transmitter, 

Receiver, Resolver, Differential Transmitter, 

Control Transformer) 
3-SERVO MOTOR, Size 10 Frame, O.D. 937” 
4—SYNCHRO, Size 1! Frame, O.D. 1.062” (Transmitter, 

Resolver, Control Transformer) 
5-SERVO MOTOR, Mk 14, Size 1! Frame, O.D. 1.062” 
6-SYNCHRO., Size 15 Frame, O.D. 1.437” (Transmitter, 

Receiver, Resolver, Differential Transmitter 

Control Transformer 
7-SERVO MOTOR Mk 7, Size 15 Frame, O.D. 1.437 
8—SYNCHRO, Size 15 Frame, O.D. 1.437” (Transmitter, 

Receiver, Resolver, Differential! Transmitter, 

Contro! Transformer) 
9—LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625” 
10-SERVO MOTOR, Mk 8, Size 18 Frame, O.D. 1.75” 

1-INDUCTION MOTOR, Size 20 Frame, O.D. 1.95” 
12-SYNCHRO, Size 16 Frame, O.D. 1.537” (Transmitter, 

Receiver, Contro! Transformer) 
13-SYNCHRO, Size 18 Frame, O.D. 1.750” (Transmitter, 

Receiver, Differential Transmitter, Control Transformer) 
14-INDUCTION MOTOR, Size 18 Frame, O.D. 1.750”, 

3 Phose, 2 Pole 
15-SYNCHRO, Size 19 Frame, O.D. 1.90” (Transmitter, 

Receiver, Control! Transformer) 
16—SYNCHRO, Type IF, |HCT, or 1HG Size | Frame, 

O.D. 2.250” (Receiver, Transmitter, Control Transformer) 
17~INDUCTION MOTOR, Size | Frame, O.D. 2.250” 
18—SYNCHRO, Size 23 Frame, O.D. 2.250” (Transmitter, 

Receiver, Resolver, Differential Transmitter, 

Control Transformer) 
19-SERVO MOTOR, Size 23 Frame, O.D. 2.250” 
20-SYNCHRO, Size 3! Frame, O.D. 3.10” (Transmitter 
Receiver, Differential! Receiver, Differential Transmitter) 


Typical characteristics of 116 units are available. 

































































































































ADDITIONAL FACILITIES TO 
SERVE THE INDUSTRY 





This plant, recently acquired at Commack, 
Long Island, adds air-conditioned work space 
that brings Ketay’s total area to over 
200,000 square feet, accommodating over 
2,000 employees in the five divisions. 
Modern in every detail, the new plant has 
the latest equipment for precision 

volume production, 





EXPERIENCE # RESEARCH 


* PERFORMANCE = LEADERSHIP 


New developments and applications ...increased facilities for 


volume production of components and complete systems ...all the 


things reported on these pages are characteristic of Ketay— 

a firm with broad experience and specialized knowledge that 
adds up to leadership in the field of electrical devices and 
controls. This experience and knowledge is yours to command. 
In addition to synchros, servo motors and resolvers, it includes, 
but is not limited to: gyro components; aircraft engine 
instruments; computers; magnetic, resolver and synchro 
amplifiers; remote indicators and automatic control systems. 


Ketay's completely staffed and equipped Research and 





Development Division can be of greatest service during the design 


stage of applications involving Ketay products. You are 


invited to avail yourself of this service. 


- 














r 


,F : 
/\ClEM 
\ MANUFACTURING CORP. 


Executive Offices 555 Broadway, New York 12, N. Y. 
Pacific Division, 12833 Simms Avenve, Hawthorne, California 





New York Division + Kinetix Instrument Division + Pacific Division 


Electronic Instrument Division + Research & Development Division 


SLEEVE 
BEARINGS 


SOLVE MANY 
SPECIFIC 
PROBLEMS 


‘ia sleeve bearing is basic in principle 
g 


. for most applications man’s genius has never invented 
any device to replace it. For instance, every internal com 
bustion engine is dependent on it, and the majority of 
industrial equipment is, too. But modern requirements, 

high speeds, higher loads, and changing designs have 

called for new sleeve bearings. Johnson Bronze, alert 
to the demands of new engineering trends, is produc- 


ing Johnson Modernized Sleeve Bearings, capable 
these modern 





of giving the utmost service under 
conditions. Aluminum bonded to steel is one of 
them Copper lead bronze-on-steel is another. New 
materials and 





materials, new combinations of 
meeting many new 
i specific sleeve bearing 


new designs are require- 


ments. If you have 
problem, perhaps a Johnson engineer can help 


you. Write for an appointment 
JOHNSON BRONZE COMPANY 
508 South Mill Street, New Castle, Pa. 


JOHNSON EARINGS 


JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE BEARINGS: 
ALUMINUM-ON-STEEL » CAST ALUMINUM ALLOY « BRONZE-ON.STEEL, copper lead 
* STEEL BACK, babbitt lined - BRONZE BACK, babbitt lined - CAST BRONZE, plein 


—— or grophited + SHEET BRONZE, plain or graphited * LEDALOYL powder metallurgy 
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Operator sands down pips and rough spots before paneling 


passes between Pittsburgh brushes shown under exhaust hood 


Modern way 
to dust 
walls and ceilings 


In producing wall and ceiling panels 
at the Barclay Manufacturirg Co., 


New York City, dust caused by rout- 


Pecblerns ing simulated “mortar lines’’ settles 
on the panels. The panels must be 
“dusted’’—the dust completely removed 


— before they can be bake-finished 


Brushes originally used had a short 





life span, wore unevenly, and did so 
WRITE TODAY for your 
free copy of our new poor a job that many baked panels 


t kle hows, 

ooklet that shows, had to be completely refinished to 
through actual case 

histories, how Pitts pass inspection. Since even a “fairly 
burgh can help cut - 
: good” brush would not do, Barclay 
your brushing costs 
Address: Pittsburgh searched for the perfect brush—and 
Plate Glass Co., Brash 

Division. Dept. W-6 chose Pittsburgh! Result: Better work 


Baltimor Md 
— and costly refinishing eliminated! 


PITTSBURGH 


iver Uae. 


BRUSHES 


“e PAINTS « ASS « CHEMICALS « PLAST + FI@ER GLAS 


SS COMPANY 




















a 








TAKE IT FROM .. . wemPy | 


THE KING 
OF NUTS 






Special nuts, custom made, to 
your exact specifications is my 
business. Whether you require 
steel, brass, stainless steel or 


aluminum, regardless of ca Be Nut Wise 

pacity (we even make $/32 ill on 
call o 

hexagon miniature nuts) you 

. WEMPY 

always gC uniformity, de 

pendability, and the quickest any size 

service when jou deal with 

us 

And remember this 


You'll probably pay no 
more tor our special fast 
eners than you are now 4 
Paying for ready-made 
standard nuts 


Write Dept. B for 
Illustrative 
Catalog 


WESTFIELD METAL PRODUCTS CO., INC. 





WESTFIELD, MASS 


































y ne PE prace Sauer 

ft NNN SPLIT 
*%, BALL BEARING 
"rrr BUSHINGS 


giving both 
radial and thrust 


capacity 





They have solved many design and operation 

problems. . . 

SHEAVES FULCRUMS IDLERS 
CAMS OSCILLATING MOTIONS 


Shaft rotation at moderate speeds 

Lubricated for extended operation 

Only a quorter inch section height. 
For shafts from "Ae" to 144". 


Ask for folder giving sizes ond load co 
pocities. Coll on our Engineering Deport- 
ment tor advise ond help on your oppli- 


cations. 


SPLIT BALLBEARING CORP. 


LEBANON NEW HAMPSHIRE 
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INDIANA GEAR 


OAC SocHwnTls tn... 


GEAR SHAPING 
GEAR GRINDING 
GEAR CUTTING 
GEAR HOBBING 
DRILL PRESS (RADIAL & POWER FED) 
HORIZONTAL BORING 
BROACHING 
INTERNAL GRINDING 
EXTERNAL GRINDING 


LATHE WORK (TURRET & ENGINE) 
HEAT TREATING 
METALLURGY 
ROTOBLAST 

GUN DRILLING 

MILLING 

TAPPING 

NITAL ETCH 
AF APPROVED INSPECTION 
ZYGLO 
MAGNAFLUX 
X-RAY EXAMINING 


PARKO LUBRIZE 
DICHROMATE 
DULITE 
COPPERPLATE 
CADMIUM PLATE 
VAPORBLAST 


SPRAY PAINTING & BAKING 
ASSEMBLY 
DESIGN ENGINEERING 








Our complete facilities brochure available on request 


| INDIANA GEAR 


INDIANA GEAR WORKS, INC., INDIANAPOLIS 7, IND. 
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For YoU: THE FACTS 


ABOUT 


CARBON 


IN MACHINE DESIGN 






(Free on request. Mail coupon.) 


Morganite Brochure Contains Many Facts 
Every Design Engineer Should Know About 


CARBON 


Many design engineers have cracked some mighty 
tough problems through the use of carbon parts in 
machine design. Years of study have revealed proper- 
ties inherent in carbon which, when applied to indus- 
trial machines, simplify design, reduce maintenance 
costs, and add life to vital equipment. 

Carbon will withstand high temperatures and ther- 
mal shock. It resists most acids, solvents, or alkalis. 


It will not gum up or warp under most conditions. 
And it “oils” itself. 










Write Today For 


Morganite Design Data 
Reference—describes 
advantages, lists chemical 
and physical properties, 
gives hints on design. 
No obligation. 


REGISTERED 


TRADE MARK 


/NCORPORATED 





3306 48th Avenue, Long Island City 1, N. Y. 


Gentlemen: 
Please send me, without obligation, a copy of Morgan- 


ite’s new brochure, DESIGN DATA REFERENCE. 
a a —-~ 
a es fe an 


II catecitimanemeninne = — —_ — 





EE — 





i nicieatil 


Oe 
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SEND FOR 4-page foid- 
er containing valuable 
Stamped Gear data and 
tables. Write today! 


Fine quality Gears can now be STAMPED by 
Winzeler, with a degree of uniform accuracy 
you never thorght possible! That's why they 
are used so successfully in many unusual ap- 
plications. Extremely skillful tooling. stamp- 
ing and assembling by staking, brazing or 
riveting performed with speed and low cost 
efficiency in production runs only! Stock and 
custom dies. Ask our capable engineers for 
ideas and cost estimates. 












WINZELER MANUFACTURING & TOOL C0. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 









“2 Announcing 
New J.1.C. 


Wiring Boxes 


at sensationally low prices 


These rugged steel wiring boxes are completely oil and 
water splash proof as well as dust proof. THEY COMPLY 
WITH ALL J.1.C. ELECTRICAL SPECIFICATIONS FOR 
JUNCTION BOXES. There are no screw holes in the cover 
or knockouts to admit oil. The neoprene rubber gasket on the 
cover provides a tight seal. The cover can be removed by 
loosening only one screw. Most sizes may be obtained with 
a removable panel plate for mounting terminal strips or 
other electrical equipment 


Ideal for Machine Tool Wiring— 


Many purchasers now demand that the electrical wiring and 
controls for machine tools be enclosed in oil-tight boxes. 
When oil, chips or water get into the machinery electrical 
circuit, the resultant ‘“dewn time” is costly. Hoffman J.LC. 
wiring boxes help eliminate this trouble. Ford, General 
Motors and Chrysler are some of the users of these new 
junction boxes 


Write today for a sample. Standard sizes are: 


a" x4” x3 10” x 8” x 4” 
6” x 4” x 3” i2” x 10” =x &” 
22 2 <e fe oe tw 
8” x 6" x 31%” 16” x 14” x 6” 


Prices range from $2.75 to $9.95 
HOFFMAN ENGINEERING CORP. 


Manufacturers of Wiring Troughs and N.E.M.A. 12 Panels 
ANOKA, MINNESOTA 
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Tricky welding problem solved. Sometimes you back into a problem. 
For instance, heat generated by welding instrument panels into place was 
raising havoc in a plant where they assemble flying machines. 


Glass windows used in the panels 
had to be mounted before the weld- 
ing trick, but invariably they broke 
under the high temperatures the 
welding generated. Racking his 
brains for a solution to this vexing 
problem, someone thought of trying 
one of the Vycor brand glasses. It 
worked. Now welders weld away to 
their heart’s content without thought 
of setbacks from breaking glass. 





A piece of VYCOR brand glass takes the 
heat from a blowtorch on one side and a 


cold water spray on the other without 


cracking or melting 

The ability of Vycor brand 96% 
silica glass to stand up under re 
markably wide variations in temper- 
ature from below freezing to 1800° 
F.—-makes it an exceptionally useful 
material. Our technical men attri- 
bute this ability to what they call 
“special thermal properties.”” We 
think you'll get some idea of just 
how much of this “thermal” stuff 
it’s got from the picture above. 
> An interesting piece entitled, 
“Glass that laughs at heat’’ tells a lot 
more about this fascinating material 
We will be glad to send you a copy 


Glass that clicks because it 
doesn’t. Elusive mercury (the only 
metal that fiows at room tempera- 
ture) helps take the click out of some 
electric wall switches 

But, it’s a Pyrex bulb no bigger 
than an unshelled peanut that keeps 
the mercury in line. Result—silent 
light from switches that don’t click 
when you flick. 

In all honesty we must admit we 
don’t make this ingenious little 
bulb. What we do supply is the 
Pyrex tubing to make the bulb that 
makes the silent switch. 

t Engine June 54 


du ering 








How come glass for this tough but 


delicate service? Well, first of all 
mercury being corrosive (as well as 
elusive) unites with most materials 


but not with nonporous glass 
Then, there’s the little matter of 
insulation, not to be overlooked 


when directing traffic through elec- 
trical circuits. And, to frost the cake, 
glass (as you've probably found out) 
is often made so you can see through 
it. See-through-ability in this case 
makes inspection of the finished 
product quick and sure. And finally, 
glass can be joined to metal. 

The glass used in the silent mer- 
cury switch is made from one of the 
more than 50,000 glass formulas on 
tap at Corning. Each formula has 
been developed in the search for just 
the right balance of 
chemical, thermal, and/or electrical 
properties to satisfy some specific 
design or use problem. Maybe one 
of them can serve you. 
> Any time you'd like to get a little 
deeper into the myriad uses to which 
product designers and engineers are 
putting glass, we'd be glad to aid 
your cause. The profusely illustrated 
booklet, “GLASS and You” gives a 
comprehensive picture ofl glass at 
work and play. Drop us a line and 
we'll whisk your copy on its way. 


mechanical, 


How to obsolete an elephant. 
When billiard balls aren’t made of 
elephant ivory, chances are they’re 
made of plastic. 


CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


After searching for a better mold 
ing material, a couple of billiard ball 
makers are now using glass with 
quite some success. Taking their cue 
from these game firms, others have 
also found glass molds useful in mak 
ing plastic products with a mini- 
mum of fuss —precision items such 
as insulators for the radio and TV 
industry, and catheters to aid the 
cause of medicine are examples. 

What’s really important isn’t so 
much what’s being made in glass 
molds, as what has been proved 
about them. For one thing, because 
glass is nonadhesive, the pl. stic 
material doesn’t stick to the mold 
nor the mold to the plastic material. 


And when they're made in large 


enough quantities, glass molds are 
inexpensive enough to be expend- 
just crack ’em off and throw 
when the plastic is set. 


able 


"em away 





Sketch showing how billiard balls ar 
moitde in giass When the plastic is set 
and cured, giass moid ts simp cracked 
ni ¢ te re Oo nisi 

Glass molds can cut processing 


cost, too. Since products come out so 
smooth, they require less finishing 
You can even hasten curing time by 
using dielectric heat 

> If plastic molding ison your mind, 


maybe you'll want to learn more 
about putting glass to work. Why 
not tell us what you have to mold 


and see if we can supply the answer 


If the items discussed here seem 
unrelated to your problem, we still 
may have what you need at our 
fingertips. We'd count it a pleasure 
to hear from you. 


Cornung HEAL AELEATK A we Glass 


w CORNING GLASS WORKS 10-6 Crystal St., Corning, N. Y 











INCREASE PRODUCTION— LOWER COSTS 
ON YOUR PRESENT EQUIPMENT 


Illustrated above are a group of Jergens Live Roller 
Bearing Bushings with and without adapters designed 
to bring machine tools up to competitive levels. The 
Live Bushings illustrated above replace the bronze 
bearings in the column supports of various sizes and 
makes of Boring Mills. Utilizing two sets of absolutely 
sealed, adjustable, precision tapered roller bearings — 
these Jergens Live Bushings insure such constant rigidity 
and high precision that they permit the use of carbide 
tools to their full capacity giving heavier cuts at higher 
speeds with greater precision and longer tool life. 

The liners of Jergens Live Bushings rotate with the 
bars preventing scoring and wearing of expensive 
boring bars. Every Jergens Live Bushing is made to the 
maximum bar capacity of the boring mill and can be 
easily “bushed-down” for precision adaption to any 
smaller size bar or combination of bars. 


PERFORMANCE 
FEATURES 





@ Provides absolute seal against coolants, grit and dust 

e Greater overall length increases accuracy and 
bushing life 

@ Needle Bearings fill applications requiring closer 
center distances 

@ Bearings can be taken apart without removing 
housing 

e Cartridge-type bearing holder provides greater 
accuracy 


@ Protects against thrust loads as well as radial 

e Tapered bearings can be adjusted to compensate 
for wear 

e Adaptable to receive removable slip bushings, keys 
or keywoys 


Write for Complete Catalog 


J. G. JERGENS CO. 


Division of Donley Products, Inc. 


Dept. PE-6 
11106 Avon Ave. - Cleveland 5, hie 














lower costs. 
improve design... 
Save time... 
with 


die cast 
« PINIONS 


Gries Zinc Alloy Gears and Pin 
ions are die cast in one piece 
at one time—and one low unit cost! 
Produced precisely to your specifica 
tions, permitting a flexibility of design 
heretofore impractical. One-piece assem 
blies can be cast with shafts or cen 
ter holes, or in combination with cams, 
hubs, spacers, flanges and other me 
chanical elements. Maximum size 
1-5/16" outside diameter x 1/16 
face width; wider faces for smaller 
diameters 






COMBINATIONS 
die cast in 


ONE 


piece ! 


MANY COMBINATIONS AVAILABLE FOR 
LESS PRECISE APPLICATIONS FROM 
STOCK DIES AT NO TOOLING CHARGE 


Write Today For Full Information and Samples 


Send specifications for prompt quotation 


World’s Foremost Producer of Small Die Castings poll 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., New Rochelle, N. Y. Phone: New Rochelle 3.8600 


SAUEREISEN NO- 52 





OUTSTANDING 
FOR THREADED CONNECTIONS 
of STAINLESS STEEL AND ALUMINUM 


AND OTHER METALS 


Sauereisen No. 52 Non-Hardening Pipe Joint 
Compound is composed of light weight lubricating 
fillers, and is non-poisonous, because it does not 
contain lead. It remains in a plastic condition yet 
stiffens enough to stay in place providing tight 
joints, which withstand vibrations and bumps. For 
coating gaskets, nuts, boiler tube caps, etc. No. 52 
resists heat, cold, acids, alkalies, and corrosion. 


IT IS ECONOMICAL, TOO — GOES 25% FUR 
THER, BECAUSE OF ITS WIDE SPREAD 










. Special Trial Order 


1 gal. for $3.19 


Free Catalog with each trial order 
Send to Dept. PE 








SAUEREISEN CEMENTS 


COMPANY 
PITTSBURGH 15, PENNSYLVANIA 
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HOW TO MAKE A HARNESS 
for an Atom 
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Taming the monster powe1 of a nuclear reactor requires precision Col 
I I 

trol of all the elements. Ford Instrument is designing controls that seek 

and hold th optimum powel! level of the pile and keep the rods so 


exactly set that the reactor’s energy is harnessed sately. securely 





This is typic il of the probl ms that Ford has been given bv the Armed 
Forces since 1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical. hydraulic 
electri 


morrows today. Control problems of both Industry and the Militar, 


nagnetic and electronic instruments that bring us our “to 





are Ford speci ilties 











a ——— 


? 
‘cones suet wettesgetewere | /@ FORD INSTRUMENT COMPANY 
engineers a challenge. If you can qualify, there may be 


Se co caieds tines an oie eee FORD DIVISION OF THE SPERRY CORPORATION 


Write for brochure about products or job opportunities. 
State your preference 31-10 Thomson Avenue, Long Island City 1, N. Y 
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Whatever Your 
Carburetion Problem — 
Look to 


@enith 





For the Answer! 











CONTRACT | 


WORK 























Yes, Zenith is your best bet no matter what 
your carburetion problem! More than thirty- 
five years’ experience in dealing with all types 
of gasoline engines has resulted in a range of 
carburetor types and sizes nowhere else avail- 
able. Let Zenith apply this knowledge and ex- 
perience to help you find the right size and type 
carburetor for your needs. Consult us before 
you finalize a design, and the chances are good 
that you can use a unit we are already making. 
Thus you may avoid the necessity of using an 
individually built carburetor at a premium cost. 


Your inquiry wiil receive immediate attention. 


ZENITH CARBURETOR bivision o+ GEMAQIX 
‘ of on arora * 


696 HART AVENUE + DETROIT 14, MICHIGAN 





MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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> 
Spu ra CENTRIFUGAL CASTINGS 


help make products more dependable 
more saleable. For details, write! 
AMERICAN NON-GRAN BRONZE CO. 


Berwyn, Penna 
Precision Machine Work 





Castings Sand and Centrifugal 











CUSTOM MADE 
PRECISION 


¢TAMPINGS 


IN SMALL LOTS 









The tool cost is low... actually 
as low as 15% to 20% of the 
cost of permanent tools. We 
guarantee dependable service 
and delivery on date specified 





eSEND us a sample of 
blueprint. We'll quote you 
a price. Or write for de- 
tailed information 


Dayton Hocers 


KManufactu rng Comp any 











10 to 12 ft. lengths 
ALL METALS 
Also Screw Machine 
Preducts to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St 
New Haven, Conn. 
Makers of H & G 
Die Heads 











New “SEARCHLIGHT” Advertisements 
received by 10:00 A.M. June 18th will 
appear in the July issue. subject to 
space limitations. 
Classified Advertising Division 
PRODUCT ENGINEERING 


330 W. 42nd St., New York 36, N. Y. 
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MECHANICAL DESIGN 
ENGINEERS 


Earthmoving experience with 
successful record in design and 
development of heavy mechanical 
equipment, crawler tractors, bull- 
dozers or mining machinery pre- 
ferred. Work includes layout and 
design of heavy machinery, leader- 
ship of design section. Send com- 
plete record and references. Lo- 
cation Salt Lake City. 


P-2530, Product Engineering 
68 Post St., San Francisco 4, Calif 








PROFESSIONAL 
SERVICES 








ALLIED PRODUCTION SERVICE CO 

Blvctrical. Mechanteal Engineering Consultents 

Machine, Tool, & Product Design & Develepment 
Drafting Service — Technical Manusis 


14 So. Park St Established 1845 
Montclair, N. J Phone MO 23-9057, 8319 








GREEN AND SIMES 
CONSULTING BNGINBBRS—-INDUSTRIAL 
SPECIALISTS 


New products designed and developed 

Present products redesigned for future markets 

Manufacturing and sdministrative metheds simpli- 
fied 


Hotel Mariemont Building Cincinnati 37. Ohio 








GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Existing Products for Greater Profit, 
Trouble Shooting Production, Design, Cost Problems, 
Specialist Automatic Vcachinery, Process, Controls, 
New Developments, Patent Studies, Investigations, 
New Products & Process Engineering Studies 








P. 0. Box 3 (Bet. 1923) Tel. Darien 5-1564 
Noroton Heights 3 Offices Darien, Connecticut 
NEW YORK 


TESTING LABORATORIES, INC. 


CHEMICAL, MBCHANICA BLBOTRICAL 
METALLURGICAL ENGINE. 
ANALYTICAL CHBMISTS, PHY AIOIRTS, I-RAY 
Analysis, Tests of all Materials and Products, Plant 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process Engineering ard Desi 


Pa) 
80 Washington St New York City 6. N. Y 











R. C. OSBORN and ASSOCIATES 


Eleciro-Mechanical Engineers 
e Product Development 
«St ng 
¢ Cost Reduction 
Box 251 Bloomington, Illinols 
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SEARCHLIGHT SECTION 





EVERY ELECTRONIC ENGINEER 


Should Measure the Chances 


FOR A 
FUTURE 






] 
| 
At Westinghouse, you'll find the subjects fully discussed | 
industrial stability, progress in the brochure are 
and profe ssional recognition | 
- @ PROFESSIONA 
Our new illustrated 20-pag 
. RECOGNITIC 
whure will provide 
. () oO ' S 
with a complete description e POR IT1ES For 
I . 
of the operations and oppor EM! 
tunities at the Westinghouse e@ Factirn 
Jaltimore Divisions, where @ COMPANY ORGANI . 
electronics and aviation-ele« @ Hovsine Cop 
tronics work is setting the @ Emptoyve Benerirs 
pace for the industry. Among e Worxkine ConpIrions 


WRITE TODAY FOR YOUR COPY 


ELECTRICAL ENGINEERS @ MECHANICAL ENGINEERS 
PHYSICISTS @ MATHEMATICIANS e FIELD SERVICE 








ENGINEERS e@ ENGINEERING TECHNICAL WRITERS 
jroo --------—----— —-— -----~---- onal 
Mr. R. M. Swisher, Jr 
| Employment Supervisor, Dept. JE - 7 
Westinghouse Electric Corporation | 
109 West Lombard Street 
Baltimore 1, Maryland i 
> > . . J 
9 eee send me a copy of “Gateway to an Engineering 
Name ; 
Address 1] 
City Zone State 
Engineering Field | 
ee em ee te ee ee ee ee ee eee ee ee ee ee ee 
2 ae a a eae am ae ce ee a ewan aan anaes as aan as an as ae on oe eee ] 
you can 6€ SURE...iF irs 
Air Arm and Electronics Divisions 
Baltimore, Maryland _ 
— aan ~_— mite eee ee ene 
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SEARCHLIGHT SECTION 


een 


it’s the 
Individual 
that 

_ counts 
at 


MELPAR . 


N° ENGINEER becomes just 
a ‘cog in the wheel’’ at Mel- 
par Instead, 


own responsibility 







if 


everybody has his 
is re warded 
and advanced for a job well done 


That's wi 


y sO Many young engi- 
neers hold the top jobs here. 
Melpar is growing and new 
top jobs open up regularly 


bs Maybe you're pust the man 

“ for one of them. Why not 

: find out now! 

z 

F Galen Street, Watertown, Mass. 


4, 
“melp 





Experience desired in one or more of these 
or allied fields: Data Handling Eq t 
( ‘ maenetic t ling 
A “4 4 art & 
. S 

© Au i 
° Sma Mecha 





ci eng 


Address: Personnel Director, Dept. PE-6 


ar 


INCORPORATED 


© 440 Swann Ave., Alexandria, Va. 


A SUBSIDIARY OF THE WESTINGHOUSE AIR BRAKE COMPANY 





CHIEF 
TOOL ENGINEER 


WANTED 


With broad experience on tooling 
of small precision electro-mechan- 
ical assemblies for mass produc- 
tion. Must be Al administrator. 
Responsibilities—tool engineering, 
toolroom-machine design and pro- 
curement-methods. Well estab- 
lished independent company, 1500 
employees. Good future to man 
who can deliver. Submit complete 
resume. Replies confidential 


P.O. Box 322, Rochester, N. Y. 








EXECUTIVE ENGINEER- 
MANAGER AVAILABLE 
@ Mechanical Engineer, 48, outstanding 
organizer and administretor, capable 
of taking charge and coordinating de 
sign, procurement and production. 
Over twenty years experience in 
maintenance, design, development and 
manufacture of tools, production ma 
chines, hydraulic and handling equip 
ment. Desire position w th progressive 
organization where hard work, sound 
judgment results will be praperly re. 
warded. 


PW-2886, Product Engi: 
130 W. 42 St New Yor t 














mately $20,000,000. 


V.P. ENGINEERING 
$25,000 


We are seeking an outstanding engineering executive to direct 
our established research and engineering department. 

Our company is a nationally known and highly regarded manu- 
facturer of industrial metal products, specially enginecred and 
sold to several major industries. Annual sales volume is approxi- 


We prefer a man 38 to 50 years of age, who may now be the 
Director of Engineering or the Chief Engineer of a sizable com- 
pany manufacturing industrial metal products. Replies may be 
brief, should include home telephone and current position and 
they will be treated in strict confidence. 


P-2873, Product Engineering 
330 W. 42nd St., New York 36, N. Y 














REPLII Bor N iddrese t fice nearest you 
VEW YORK 30 ~6UW ,2nd st 
CHICAGO 20 «6N Michigan A 11 
SAN FRANCISCO: 68 Poat 8t } 








POSITIONS VACANT 


VIBRATION ENGINEER t lesign equipment 
t be use< n at and vibration testing of 
electron Lissile omponents Would work 
closely with electronics engineers to determine 
means of eliminating t! Auses ailure of 
equipment due to sh iN nd bra n. A mini- 
mum of four years experien n dynar m< 
tlor s required Our firm is affiliated with a 
leading university and offers the stability and 
atmosphere of an academic situation coupled 


with the 
industry 
P-1611 
Ww be 


monetary and professional benefits of 
Location, Western New York. Address 
are of Product Engineering. All replies 
onsidered confidentially 


394 





POSITIONS VACANT 








AD N sINEER to work in mass 
i 4 mnseumer zg nt 
i ainted with tooling and productior 
1es z yelet machine work njec- 
nt din Pre r ex-shop man. Must be re- 
+ designe and show ingenuity in solv 
ng p ems. High calit man now ea 
ea l per annum. R iitment for 
~ 1 Ww t onfined to Los Angeles area 
P-2248, Product Engine ng 
MECHANICAL ENGINEER—Young, to trair 
r ant r yn earring ng ering and 
sales. Send t hist y and salary desired 
P }, Prod Engineering 
MECHANICAL ENGINEER: Nationally recog 
nized company ated in Southwest desires 
to employ r hanical engineer, preferably ex- 
perienced in design and application of power 
ransmissior and yulk materials handling 


e 


t 


her employee advan- 


quipment. Salary and ot 
ages commensurate with ability. Write Box 
> 91, Product Engineering 





POSITIONS VACANT 


XPERIENCED MECHANICAL Engineer — 
' ndir r 





Capable in ng ling nedium- 
ed plastic extr ng plant Metropo an 
area. Extrusion experience not essential. Write 
x P-28 Product Engineering 
POSITIONS WANTED 
HALLENGING SUPERVISORY position—un- 
mited advancement 1 yrs Consultant as 
Product & Tool Engr, and Supervisor College 
rained—n a graduate Resume on request 
tox PW-2567, Product Engineering 
PROJECT ENGINEER, B.M.E., B.E.E., 17 yra 
experience on complicated |! tro-Mechan- 
al equipment. Capable of assuming complete 
lesign responsibilities, Age 39. Salary $10,000 


PW 94, Product Engineering 


SELLING OPPORTUNITY WANTED 


ACCOUNTS WANTED: Experienced sales En- 
gineer with office in Philadelphia, now call- 


ng n juantity production manufacturers, 
any of whom are customers, in lower New 
r including New York City, New Jersey, 


easter 





n Pennsylvania, Delaware and Maryland, 
iesires mall or medium sized 
st pin ine screw or similar parts 
i ints to t present non-competi- 
v produ Product Engineering 


SPECIAL SERVICE 


Inventor with many original ideas for new 
products wishes product development work 
K. Emmons, 23827 Willard, East Detroit, Mich 





Don't forget the 
BOX NUMBER 


When answering the classified advertise- 
ments in this magazine. don't forget to 
put the box number on your envelope. It's 
our only means of identifying the adver- 
tisement you are answering. 
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Index of Te Saves Money 


PRODUCTS 
ADVERTISED fo Do It the 


sone EASY 
























GENERAL ENGINEERING 


Drafting 
Instruments ....... TT 
a 395 
Supplies ...... 245, 363, 368, 395 


Furniture, Engineering Dept. 
368, 


395 

Photographic Equipment 
PE te evke otbeddb oedduss 245 
Reproduction Equipment .... 395 


Reproduction Supplies.245, 363, 395 


Testing Machines & Equipment 
77, 255, 301, 326, 363, 378 


Tracing Cloth . sevcocesooss DOO 
Tracing Paper ......... 336, 363 
Transistor Curve Tracer...... 380 
Vibrators : . 358 
Vibratory Equipment ........ 358 


DEVELOPMENTS IN METALS @ Exctusive Equipoise 


























& ALLOYS , 
mechanism makes for accurate, 
Aluminum Alloys ........5.5. 40-41 
banat beh. co. os ae fast drawing on an inclined boord 
348 -349 


Insert bet. pp. 320 & 321 


Bars peeves sebneoees 72, 84, 311 
BVGBD cccccccceces oscccety Bae 
Bronze .......40-41, 108, 265, 327 N | C t D fi Ti t 0 0 
vee ees | Now! Cut Drafting Time up to 407 
Pt csaee 
Copper & Copper Alloys 327 Wi h B ° E ° ° D f | 
High Temperature Alloys..... 92 ith a Bruning Equipoise Dratter! 
Magnesium Alloys . cocsee 
Metal Powder ..........4th Cover A Bruning Drafter combines a T-square, Bruning Drafters are built for preci 
Nickel Alloy® ......6.e0e0e0e: 42 straightedge, triangle, protractor and sion and durability, with such outstand 
Phospher Gronze ....... _. 327 scales into one precision instrument. Be- ing features as the exclusive Equipoise 
cause of this, any draftsman using a mechanism which eliminates drift from 
Pipe . beneeeséeeceececose OO . 
Bruning Drafter can far out-perform a gravity on an inclined drawing board, 
Plates ....--+-.00+- Ag 33 draftsman using conventional tools. engine-divided protractor, and Touch 
Powdered Metal ty Teg ge = Actual tests show that drawings can Control for automatic indexing. All mov 
P Meta! All 296 be completed with as much as a 40% ing parts turn on precision ball bearings, 
recious Meta Pee 

- saving in time—and in the case of some permanently lubricated and sealed to 
RINGS woe eeeeeeeeeees 4th Cover structural drawings, a saving of 50 protect against dust and dirt 
Rust Proofing ........ 8 This means that one Bruning Drafter can For free booklet giving you a full de 
I acts eile catia ....33, 84, 122 actually save you thousands of dollars a scription of Bruning Drafting Machines 

Insert facing p. 224 year just mail us the coupon below 





















Stee! 
Alloy .. 16, 36, 90, 221, 311 
Carbon 16, Insert facing p. 224 oni _— ee . 
311 > 
Coated penegece cose Bae | 
“ieee 8 | (BRUNING = 
Insert bet. pp. & 97,122, 21 " " 
Insert facing p. 224, 408 3 Cherles Breniag Co 7 bee 
TOU Ne ecctosevccticbsctese 90 4700 Montrose Avenue 
i l. " 
Strips. .16, 122, Insert facing p. 224 l Chicage 41, Ul., Dept. 114 
| Please send me a free booklet on Bruning Droft 
Tubing CHARLES BRUNING CO., INC. | "sort" 
eee - ' bec: ing Machines 
I Oe ac ea a Everything for the Engineer, S stame Title 
Insert facing p. 97, 219, 325 es 1 : - 
Welded ...... "2, 210, 254, 325 Architect and Draftsman | Compeny 
Continued on Page 396) : Address - 
i I 
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TO INSULATION 














FROM WINDOW GUIDES 

















by FELTERS 


DOES THE JOB RIGHT 


For a good slip-fit without rattling or looseness, 
Felters Felt is an ideal design material. To insulate 
against heat or cold, there are grades of Felters Felt 
to solve many knotty problems. 


If you would like information about felt’s versatility 
in solving design problems, write to Felters. 

Our 16-page ‘Felt Design Book"’ describes many 
interesting problems that have been successfully 
solved by Felters Felt. Write for your free copy. 

THE FELTERS CO., 228 South St., Boston 11, Mass. 


FELTERS FELT 


FELTERS S.A.E. FELTS 
F-10, F-11 & F-13 


are often used for oi! or grease 
retention where the felt is com 
pressed or confined in an as- 


sembly. Where operating condi- 
tions are not too severe, these 
grades are also used to make dust 
shrelds. 

These are 3 of many grades of 
Feiters Felt produced for speci- 
fic applications, 


... by the roll... by the yard 


ee - or cut exactly as you want it 









Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


(Continued from Page 395 


Wear Materials 92, 271 
Wire ... 84, 352 
Wire Cloth 78, 268, 398 
Zinc 12 


NON-METALLIC MATERIALS 
& FINISHES 


Adhesives 32D 
insert bet. pp. 288 & 289 (Silicone) 


Carbon 4th Cover, 388 
Ceramics 44, 318 


Chemical Treatments 8, 274, 323 


Coatings 8, 274 
Insert bet. pp. 288 & 289 
Si ne), 323 
Fabrics 45, 378 
Felt 13, 396 
Fibre 233, 335, 360, 382 
Glass 233, 389 
Graphite aaa 4th Cover 
insulation. .233, Insert bet. pp 
288 & 289 (Silicone 357, 382 
Lacquer 361 
Leather 2nd Cover 
Plastic Film 324 
Piastic Parts . 6 


Insert facing p. 80, 273 

Plastics 18-19, 22-23, 49, 8i, 208 
Insert bet. pp. 256 & 257, 273 
293. 305. 379 

Plastics Fabricated 273, 305 


282-283, 305 
335, 357, 379 


Plastics Laminated 


Porcelain 106 


18-19, 49, 208, 259 
Insert bet. pp. 288 & 289 
Silicone), 379 


Resins 


Rubber 2nd Cover, 37 
Rubber Parts 370 


Silicone Rubber 
Insert bet. pp. 288 & 289 


Silicones.Insert bet. pp. 288 & 289 


Tapes...insert bet. pp. 288 & 289 
Silicone) 
Varnish. .insert bet. pp. 288 & 289 


Silicone) 


FABRICATION & PRODUCTION 
PROCESSES 


Assemblies ° 290 
Brushes ae 386 
Castings 74, 284, 356, 367 


Castings, Precision investment 
276. 368, 397 
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Die 
Dies .. 


Engineerin 


Extrusions 


Fabricated 


Fabricated 


Forgings 


Inspection 


Moldings 
Plastics 


Powdere 
Rubber 


Production 
esses 


Production 





Castings 


Index of 


Cold Headed Parts 


Cold Roll-Formed Shapes 


28-29, 


g Services 


Insert bet 
Plastics 


Stee 


266, 


Equipment 


Machined Parts 


Metal Forming 


PRODUCTS 
ADVERTISED 


In This Issue 


248, 280-281 
362 


313 
56, 103, 296 
317 


(See also Production Services) 
79, 253, 260, 273, 295, 308, 365 


pp.644 65 
365, 370 

$1 

83 


Finishing Equipment & Supplies 3£ 


3i7, 351, 406 
378 
314, 317 


83, 313 


6, Insert facing p. 80 
273 


d Metal. .4t 
Machines 


Services 


h Cover, 265 
336, 370 

& Proc- 
: oo SH 


79, 83, 260 


, 83, 
308, 314, 317, 326, 344 


Punches & Dies 317 
Rings & Loops 359 
Rubber- Bonded -to-Metal...63, 370 
Rubber Coated Parts . 336 
Shapes, Roll Formed . 369 
Stampings. .290, 300, 315, 380, 388 
Structural Forms .... 83 
Subcontracting Services 344 
Tube Fabricating . 366 
Weildments. .53, 257, 319, 326, 359 
Wire Forming 248, 280-281, 290 
362 
POWER TRANSMISSION 
ELEMENTS 
Axle Housings 215 
Axles . 215 
Belts ..85, 111, 334, 347 
Brakes 
Electric 3rd Cover, 400 
Mechanical , coce @ 
Chains 
Roller..11, 89, 109, 112-113, 33 
Silent jeseesesoeees 89, 109 
Clutches 
Mechanical ....... 109, 332, 342 
Couplings 
Electrical .....+-. Cocceccese 
PWEPOUNE oc ccccccecccceses 246 
Mechanical ...109, 112-113, 223 
246, 342, 364, 370 


(Continued on Page 398) 
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...t0 obtain cost reduction... 


uses 


HITCHINER 


precision investment 
castings 


The B. C. Ames Co., 
Waltham, Mass., pro- 

ducers of some of the world’s 

most accurate micrometer dial 

gauges, is another leading manv- 
facturer who has found that accurate 
HITCHINER INVESTMENT CASTINGS 
reduce production costs by eliminating 
expensive machining operations. The Ames 
“Trutest” case is a typical Hitchiner bronze cast- 
ing held to such close tolerances that finishing oper- 
ations are kept to a minimum. To make this part from 
the solid or to use another type of casting would mean 
prohibitive expense, according to the Ames Company. 


HITCHINER INVESTMENT CASTINGS permit, with only 

a few exceptions, complete freedom in the choice of 
ferrous or non-ferrous metals. The Ames Company 
chose beryllium copper for the clamp castings to gain 
proper metal density, freedom from fatigue, and longer 
life at much lower costs than machined steel clamps. 


RACK 


CLAMPS 


lf you use small castings, your company, like 
Ames and many others, may be able to cut cost 
of components through HITCHINER INVESTMENT 
CASTINGS. We'll be pone to furnish prompt 
quotations on receipt of your prints. WRITE FOR 
FREE BOOKLET TODAY TO — 


HITCHINER Manufacturing Company, Inc. 
MILFORD 4, NEW HAMPSHIRE 


Representatives in principal cities. 








Index ef 


ee Mae | PRopucts 


ADVERTISED 


In This Issue 


Continued from Page 397 


Drives, Variable Speed. .3rd Cover 
58, 95, 99, 109, 285 


Flexible Couplings 109, 223, 246 
300, 342, 364 


Flexible Shafts ... ..80B 
Gear Motors . 3rd Cover 
Gears ..60, 94, 112-113, 215, 256 
277, 302, 306, 344, 376, 384 
387, 388, 390 

Motor Reducers 

(See also Gear Motors 

3rd Cover, 60 
Pinions anion see wee 


Power Take-Offs . i. a7 


Pulleys ‘ ‘ _ a 


tae aal CAMBRIDGE Sheaves ......... 43, 58, 334 
Woven Wire Conveyor Belts 


Speed Reducers 60, 94, 258, 407 
Sprockets ...11, 109, 112-113, 339 


Torque Converters 215 


Transmissions . , 215 


CONTINUOUS BRAZING = gagged 


MECHANICAL PARTS & DESIGN 
Metal products can be heat treated, quenched and cooled in one con- 342, 378 
tinuous series of operations on Cambridge belts. All-metal belt is Bearing Materials 
unharmed by temperature, quench oils or sharp-edged, heavy loads. Bearings 
alee ‘ ; . Ball.......39, 46-47, 75, 112- 
Working in process temperatures from sub-zero to as high as 2100° F. 128, 217, 225, 294, 307, 374, 
: re ea . 383, 
_and in dry or highly corrosive conditions . . . you'll find Cambridge — : 
Woven Wire Conveyor Belts help provide cost-cutting, automatic re =, Ss, 
i - 7 . —_ . . ‘nuouslv. No RRR OR SY 
production by allowing you to process the work continuc usly. et 30; d6.43 50 58, 
batch operations, less manual handling in processing metal, food, 225, 231, 294, 377, 
; Sleeve . 57, 72, 265, 345, 
chemical or ceramic products. 
Blowers 
OPEN MESH CONSTRUCTION of belt provides free TP FP SP a 
circulation of process atmospheres for uniform Bushings. . .57, 72, 265, 318, 377, 
treatment, free drainage of process solutions. Of Carbon Parts 


course, the all-metal construction means lowest eeety ee oe 
maintenance cost. } 

Conveyor Chains 
CAMBRIDGE BELTS are available in any metal or f 
alloy. Thus, the belt recommended for you can | Counters 


be fabricated from the specific material that will Gaskets i 
give longest belt life under your operating con- AVA mempection Revipuant 
ditions. In addition, Cambridge belts can pe 


woven to any length or width and in a wide variety of weaves and mesh Instruments 

sizes to meet your needs 

FREE REFERENCE MANUAL gives full details on how Cambridge belts 

can boost output, cut costs by providing continuous, automatic produc- 
<n Lubricating Equipment. .8, 10, 

tion... automation! Includes all specifications and details, also metal- —- 87, 241, 278, 

lurgical tables. Write for your copy today! Or, for specific recommen- 

dations, call in your Cambridge Field Engineer. He's listed under -\@os Mountings 

"Belting-Mechanical” in your classified ‘phone book. j Name Plates 


Jewels 


Lubricants 


Oilers 
Packings.... 
Pillow Blocks 112 


26-27, 61, 64, 234, 


Department P Seats 390 


METAL. + SPECIAL 


CONVEYOR | 77 METAL Cambridge 6, Maryland Shims 
BELTS t~T-TFABRICATIONS 


——s 


IN LEADING INDUSTRIAL AREAS 


Springs .... 299, 362 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
* 
Tables, Dial-feed 
Thermostats 


Vibration Dampers 
Mechanical 


Vibration Mountings 
Wheels 


Wire Cloth : METAL 
ACTUATING 


FASTENING & JOINING BUTTON METAL 
TECHNIQUES SWITCH 


Adhesives. , . CASING 


Bolts . 248, 280-281, 
Cam Fasteners 


Clamps 


Clips | SILICONE, 
Fastening Methods NEOPRENE, 
Looks er mane . , ' or VINYL 


Nuts 51, 54, 107, 126 


280-281, 331, 380, a x CASING 
Pine . . . 82, 
Retaining Rings . .59, 126, 


Rivets...51, 248, 280-261, 328, SINE CURVE 
Screw Fasteners .. . 321, SNAP-ACTION 
Screws 20-21, 62, 91, 97, ELEMENT 


280-281, 317, 343, 362, 376, 
Screw Thread inserts 
Speciaity Fasteners (Pipe 

Hangers, Special Cold Head- 


ed Parts, etc.) 51, 70. 91, 
126, 239, 248, 264, 280-281, Normally 


Washers 104-105, 265, Closed 
Welding 


Equipment - 272, 294, 355, STATIONARY Normally 


NE ech eitcnsces 294, CONTACT Open 


OTORS, ENGINES & STATIONARY 
M . i 
CONTROLS CONTACT 


Carburetors 


Drives, Adjustabie Speed 
3rd Cover, 


Engine Components (Pistons, 
Piston Rings, etc.) ; 


Engines 67, 287, 333, 





Gear Motors 3rd Cover, 65, 


Generators 
A-C 


Governors 
Magnetos 93, 


Motor Reducers 3rd Cover, 60 
112-113, 338 


Motor Starters , a CONTROL PRODUCTS - INC. 


Motors. A-C 318 SUSSEX STREET . HARRISON . NEW JERSEY 
Fractional 3rd Cover, 24-25, 32 
insert between pp. 32A & 32D 

44, 65, 68, 100-101, 118-121 

124, 267, 275, 329, 338, 354, 368 


Continued on Page 400 
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BIG NEWS FROM STEARNS 
FOR MAKERS AND USERS 
OF FHP MOTORS 


Now! For the first time — 


Magnetic disc brakes for motors 


from 1120 to 1/3 HP. 


Stearns now offers you a line 
of magnetic disc brakes to meet the 
new NEMA frame standards in a 
horsepower range never before covered 
with this type of brake — the 1/20 
hp. to 1/3 hp. range. Design engineers 
can now utilize the advantages of a 
spring-set, magnetically released 
brake in an entirely new field of mo 
tor applications. 

This new 40 Series magnetic 


brake* is only 5 in. in diameter, less 
than 3-1/2 in. long, and has a torque 
range of from 6 lb. in. to 1 lb. ft. It is 
designed for mounting on the standard 
NEMA C end bell for motor frames 
42-C and 48-C and is also available 
for floor mounting independent of 
motor. The brake incorporates all the 
design advantages which have made 
Stearns the preferred brake by the 
nation’s leading motor manufacturers. 


New! Magnetic disc brakes for 


re-rated motors —'/¢ to 2 bP. 


Stearns is also the first to offer 
the new 50 Series magnetic brake* for 
re-rated NEMA frames in the 1/6 hp. 
through 2 hp. motor range. It is avail- 
able in four torque ratings: 1-1/2, 3, 
6 and 9 Ib. ft. This brake is designed 
to mount on new fractional hp. motor 
frames 56-C and 66-C and integral hp 


1074 *Patent No 


motor frames 182 and 184. It takes 
less than one-half the space previ 
ously required. 

Get all the facts about these 
new Stearns brakes that are broaden 
ing the field of magnetic disc brake 
applications. Write today for new 
descriptive literature. 


2620901 12-9-52 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4 MAGNETS 


STEARNS MAGNETIC, INC. 


631 S. 28 Se. 
Milwaukee 46, Wisc. 








Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


a 
(Continued from Page 399) 


Integral 3rd Cover, 24-25, 32 
Insert between pp. 32A & 32D 
65, 118-121, 124, 267, 275, 329 

368 

Sub-Fractional. ...24-25, 34, 240, 

244, 338, 350, 362 

Motors D-C 
Fractional 3rd Cover, 24-25 

Insert between pp. 32A & 32D 
34, 100-101, 118-121, 124, 267 
275, 329, 338, 368 

Integral 3rd Cover, 24-25 
Insert between pp. 32A & 32D 
118-121, 124, 267, 275, 329, 368 
Sub-Fractional 24-25, 34, 240 
338, 350, 362 


Protective Devices, Motors 312 


Resolvers Insert bet. pp. 384 
& 385 


Servomechanism Components 73 
Insert bet. pp. 384 & 385 


Synchros 73 
298, 316 


ELECTRICAL & ELECTRONIC 
COMPONENTS 


Actuators 


Timing Motors 


242, 263 


Amplifiers. .326, Insert bet. pp. 384 
& 385 


Bi-Metal 31 
Brushes 4th Cover, 318 
Bushings, Strain Relief 346 
Clamps sees 370 
Coils ; 342 


Computers Insert bet. pp. 384 
& 385 


Contacts & Contact Materials 
4, 318 


Controls 
Electrical 332, Insert bet 
pp. 384 & 385 
insert bet. pp. 384 
& 385 


Electronic 


Cords : 249 


Electrical & Electronic Compo- 
nents, Custom Made . 308 
instruments 301, 391 


Insulating Varnish Insert bet 
pp. 288 & 289 (Silicone) 


Insulation Insert bet. pp. 288 
& 289 (Silicone), 305 
357, 382, 390 
Junction Boxes 388 
Magnets ; 400 
Markers, Wire & Insulation 384 
Meters .. 301 
PIMGB ccccccces -§ S&S 
Rectifiers .. : 374 
Regulators . ; 332 
Relays. .206, 242, 304, 312, 316, 
Resolvers..insert bet. pp.384 & 
Solenoids . 342, 356, 360 


Switches....50, 206, 256, 310, 320 
332, 366, 399 
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tenet Garlock “Package” Seals 
FOR ROTATING PUMP SHAFTS 


PRODUCTS 
ADVERTISED 


In This Issue 


Type BB-21A— Gorlock 
Package Seal of standard 
construction with brass shell, 
brass washer, and Bunc-N 
Tapes, insulating Insert bet ” 
"pp. 288 & 289 (Silicone) bellows. 


Thermostats 30, 50, 332, 364 
Timers 2248, 316, 320, 
Wire & Cable 


Wiring Devices 


TYPE BB-21A TYPE AA-21A 


Liquids For water, oils, alcohol, solvents For very strore acids, oils 
(except aromatic, chlorinated and solvents (including aromatic, 


ketone ft nd oth liquid hlorinated d ket 
HYDRAULIC & PNEUMATIC raster. ne! al aa ped tend oll ote Gadi. 
EQUIPMENT ; 


Assemblies Equipment Rotating shafts of centrifugal pumps, process pumps, chemical 
Hydraulic Pumps, agitctors ond similar applications 
Pneumat ( 


Sizes For shafts from %" to 3” diameters. 
Clamps 


Temperatures With Buna-N bellows up to 212°; Up to 450” F, 
with silicone bellows up to 450° F. 


Compressors 


Connectors 
Hose Pressures Up to 150 p.s.i. Up to 150 p.s.i. 
Tube 


Controls 
Hydrau 


Couplings 
Hose 
Tube 


Type AA-21A— Garlock 
Cylinders Pockage Seol with hot- 
Hydraul 243, 269, 279, ” " 
Preumatic 243, 269, shaped “Teflon” drive 
292, ring, bross or 316 stainless 
steel shell and wosher, 
"Tefion” ‘O' ring, and 
Drives, Variable Speed 5 “Tefion” two-piece vibro- 
tion ring. ’ 
Filters 


Diaphragms 


Hydrau 


Floats 


ii: rimoesinei | \ CHECK THESE IMPORTANT FEATURES 


Gaskets 229,360, Cc Occupy very small space C) Proven performance at low cost 


Hose & Tubing 227, 262, 


[] Completely assembled—read () Both types are dimensionally 
Instruments 
Hydraulic 


Lubricants In both of these Package Seals, a leakless seal is provided by 


Motors a positive contact between carefully lapped metal-to-carbon 
Air 


Hydraulic 102, 237, 251, mating surfaces All metal parts n both types are available in 


to install interchangeable 


Packings. .2nd Cover, 364, 401, plated brass, Ni-Resist, stainless steel with malecomized face, 
Garlock “B” iron, and others 


For complete details, ask* your Garlock representative or 


Piping 


Power Packs 
write us about your s¢ aling proble ms. 
Pumps ‘ 
Alr 
Liquid 96, 102, 237, 251, —_ > = 
322, 324, 330, 349, 353, 356, THE GARLOCK PACKING COMPANY 
Vacuum 238, PALMYRA. NEW YORK 


Regulators In Canada The Garlock Packing ¢ ompany of 
Pneumatic 10, : 
Canada Ltd., Toronto, Ont 


Seals. .2nd Cover, 26-27, 61, 64, 
270, Vf 
Strainers . ; . .229, 


Swivel Joints 


PACKINGS, GASKETS, OIL SEALS, 
Valves 


Air..2, 10, 15, 229, 247, 279, AR LOCK MECHANICAL SEALS, 


Hydraulic 87, 229, 237, 247, 


288, 289, 291, 308, 320. RUBBER EXPANSION JOINTS 
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INTERVAL 
TIMERS 


are engineered to excel! 


CYCLE MASTER TIME SWITCH 


“THE UNIT THAT NEVER FORGETS” 





ON and OFF 


1 hour cycle 
minutes, 7 


Holiday cutout. 


MAR SERIES INTERVAL TIMERS 


4 minutes, or 37% seconds respectively. 
models will handie up to 48 ON and OFF operations 
during cycle. Available in 10 or 
4 to 8 terminal panel, 


Here is a low-cost quality Time Switch that gives more 
operations per cycle! 
models are available with 24 hour cycle, 
with ON or OFF intervals of as little as 15 
All 



































x 3%" x 3%" 


ef ,ytomat 











AEMES 


This neat, compact, surface mounted unit measures 6%" 
Has an open or exposed type dial on 
which settings from a few seconds to maximum cycling 
time may be made. Exposed terminal block for connect- 
ing either 110 or 220 volt A. C. 
has a 10 amp. capacity and is available with delayed 
action, instant recycling if current is interrupted or 
hold position until current is restored. 


-_ a 


eset / 
ic ® y, 


MARA SERIES 


only. The MAR Series 





case 1s 8 


MMR AND MR SERIES 


A neat, compact low-cost 
unit for the accurate timing 
of a single operation, such 
as baking, defrosting, heat 
treating, etc. or for signal- 
ing purposes. Models are 
available in cycles from 60 
seconds to 96 hours, with 
or without buzzer and bulls 
eye that visually and audi- 
bly signal end of cycle. 


The MARA Series Timers can be supplied to op- 
erate in cycles from 10 seconds to 108 hours. In 
effect it is two interconnected adjustable Timers 
which permit varying not only the ON and OFF 
periods but also the length of the complete cycle. 
If either the open or closed circuit requires a short 
interval, one of the timers is provided with a very 
short time cycle for precise accuracy. 
x 5° x 4% 


MANUAL RESET TIMER «em SEQuence TIMER qe 





For accurately timing one to fifteen circuits or 
operations in any cycle up to 96 hours. Engi- 


neered to meet speciic requirements 


WRITE TODAY to our Engineering Department for 


information or quotations on your specialized needs. 





lea 





ulomalic Leecktic MEG. CO. 


66 STATE STREET - MANKATO, MINN. 





SPST or SPDT 
12 hour cycle, 


20 amp. models with 
with or without Sunday-and- 





Drawn steel 
", has a lockable metal hasp 
and glass windows thru which dials are visible. 





INDEX TO 





ADVERTISERS 


nien 
re 4 ken t 
but PRODUCT ENGI. Rint 


rors ” ns 


Abbott Bali Co 
Accurate Spring Mfg. Co 
Acme Welding Div., 
United Too! & Die Co 
Acro Mfg. Co. ° 
Advance Electric & Relay Co 
Aetna Ball & Roller Bearing Co. 
Aircraft-Marine Products, Inc 
Ajax Fiexible Coupling Co 
Allegheny Ludlum Steel Corp. 
Alemite 
Allen Mfg. Co... 
Allied Products Corp 
Allied Research Products, Inc 
Allis-Chalmers Mfg. Co. 
Insert between pp. 32A & 32D 
Allis Co., Louis 
Allmetal Screw Products Co., 
inc. . 
Aluminum Co. of America 
Insert between pp. 64 & 
American Blower Corp 
American Brass Co 
American Chemical Paint Co 
American Cystoscope Makers, 
Inc. . ; 
American Felt Company 
American Insulator Corp 
American Lava Corp 
American Screw Co 
American Stee! & Wire Div 
U. S. Steel Corp. 
American Welding & Mfg. Co. 
Ampco Metal, inc 
Apex Machine & Too! Cc 
Arens Controls, Inc 
Armco Steel Corp. 
Armstrong Cork Co 
Atlantic Casting & Engi meee. 
Corp. si 
Atlantic Screw Works, Inc 
Automatic Electric Mfg. Co 
Automatic Electric Sales Corp. 
Automatic Switch Co 
Automotive Rubber Co., Inc. 
Aviation Developments Inc 


Bakelite Co. Union Carbide é 
Carbon Corp. 

Bantam Bearings Div 
Torrington Co 

Barksdale Valves 

Barrett Div., 


359 
40 


382 
336 
210 

35 


379 


39 
291 


Allied Chemical & Dye Corp — 2 


Barr Rubber Products Co 
Barry Corp. 


Bearings Co. of America Div 


250 


of Federal Mogu! Corp 75 
Belden Mfg. Co.. 249 
Bellofram Corp. 270 
Bethlehem Stee! Co 36, 53 
Bird & Co., Inc., Richard H 350 
Blake & Johnson Co 97, 248 
Bodine Electric Co 338 
Bond Co., Charlies 384 
Boston Gear Works 112-113 
Bower Roller Bearing 86 
Breeze Corp., Inc. 309 
Bridgeport Brass Co 108 
Brook Motor Corp 32 
Brown Engineering C 370 
Bruning Co., Inc., Charies 395 
Brush Electronics Co 77 
Bundy Tubing Co.. 76 
Bunting Brass & Bronze Co 72 
By-Products Stee! Co 

Div. of Lukens Stee! C §3 
c. E. M. Co 82 
C and H Supply Cc 350 
Cambridge Wire Cloth 398 
Camloc Fastener Corp 264 
Cannon Electric Co 38 
Carpenter Steel Cc 48 
Cash Valve Mfg. Corp., A. W 288 
Central Screw Co 97 
Century Electric Co 275 
Chain Belt Co 89 
Chase Grass & Copper C ine 84 
Chicago Rawhide Mfg. C 

2nd Cover 
Chicopee Mills Inc., 
Masslin Nonwoven Div 378 
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Control 


INDEX TO 
ADVERTISERS 


Chrysler Corp., 

industria! Engine Div 333 
Ciba Co. inc., Piastics Div .. 259 
Cincinnati Gear Co.. soovce Se 
Clark Equipment Co - .> Sa 
Clearprint Paper Co.......... 336 
Cleveland Cap Screw Co...... 91 
Cleveland Pneumatic Tool Co.. 319 
Climax Molybdenum Co....... 324 
Columbia-Geneva Stee! Div., 

U. S. Steel Corp. 


insert between pp. 96 & 97 
Cone-Drive Gears Div., 
Michigan Tool Co.. : 94 


Products, Inc.. . 399 


Continental Diamond Fibre Co. 357 


Corning Glass Works......... 389 
Cramer Co., iInc., R. W....... 298 
t Crane Co » ae 
Crucible Stee! Co. of America. 
Cuyahoga Spring Co 362 
Darling Valve & Mfg. Co. 403 
Denison Engineering Co... 102 
Detroit Coil Co.. ocoe 
Dieh! Manufacturing Co., Inc.. 329 
Dillon & Co., Inc., W. C 365 
Dixon Corp. 81 
Doehier-Jarvis Div., 

Nat’! Lead Co . -28-29 
Doelcam Corp. 73 
Dormeyer industries ° . 342 
Dow Chemical Co... ‘ 33 
Dow Corning Corp 

Insert between pp. 288 & 289 
Dudco Div., 

New York Airbrake Co 252 

DuPont de Nemours & Co., inc. 
|. Film Dept 32A 
DuPont de Nemours & Co., Inc 

E ! Neoprene Dept 37 

DuPont de Nemours & Co.., Inc., 


Polychemicals Dept. 


Insert between pp. 256 & 257 
Durakool, inc 256 
Dynamatic Corp 


Subs. of Eaton Mfg. Co 99 
Eagle Lock Co : aa 97 
Eastern Industries 'nc . 251 
Eastman Kodak Co., 

Industrial Photographic Div. 245 
Eastman Kodak Co., 

Special Products Sales Div 255 
Eastman Mfg. Co 297 


Eaton Mfg. Co., 
Dynamatic Corp. . 99 
Eaton Mf Co., 


Saginaw Div.. 356 


’ Elastic top Nut Corp of 
America .. . 107 
Eico Tool & Screw Corp 97 
Electrical Sens & a 
Corp. ' 263 
Electric Wheel Co 334 
Electro Dynamics Div. 





General Dynamics Corp. 


Insert between pp. 352 & 353 
Electro weet Products 

Co : 350 
Electrol, Inc ; . 320 
Emerson Electric Mfg. Co 267 
Engineering Research Assocs., 

Inc 384 
Eynon-Dakin Co 366 
Fafnir Bearing Co 217 
Fairbank-Morse & Co., 

Magneto Div . 334 
Fairchild Engine & Airplane 

Corp., Aircraft Div. , . 372 
Farval Corp. 278 
Federal Die Casting Co. 296 
Federal Mogu! Corp.. 265 
Federal Telephone & Radio Co., 

Components Div 374 
Federal Tool & Mfg. Co. 380 
Fellows Gear mane Co 277 
Felters Co. 396 
Fenwal, inc o« 80 


Ferro Corp., 

Porcelain Enamel Div. 106 
Firestone Plastics Co., 

Chemical Sales Div., Div. of 

Firestone Tire & Rubber Co.22-23 
Fliexonics Corp 227 


Continued on page 404 
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DARCOVA 


Air Control! on 
Shell Cutting 
Lathe 





The most efficient piston packing for 


air and hydraulic mechanisms 


ORE and more plants are 

adopting Darcova Pumcups 
as the standard packing for air and 
hydraulic cylinders in machine 
presses, hoists, lifts, 
pusher mechanisms, 
regulator valves, spraying equip- 
ment and various types of machin- 


tools, rams, 


controls, 


ery... using air, oil, water and 


other fluids. 
There are two basic reasons why 
Darcova Pumcups have proved to 






be more efficient: (1) Texture en- 
gineered Pumcups outlast most 
other piston packing at least 3 to 1, 
(2) Pumcups operate at full efficiency 
throughout their entire life span. 

Fewer shutdowns, lower opera- 
ing costs and longer cylinder life... 
are some of the advantages of Dar- 
cova Pumcups. Send forall the facts. 
Write for Bulletin No. 4502 on 
Pumcups for air and hydraulic me- 
chanisms. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 25, Pa. 


/ 


We are proud to be selected by the Pyramid 
Instrument Corp. of Lynbrook, N. Y. as the 
molder of the upper and lower plastic shells 
for the Amprobe Energizer shown at the right, 
an accessory for the famous amprobe snap 


around volt-ammeter. 


In products for the electrical industry accuracy of parts is of prime 
importance. Such accuracy is a matter of course at Kuhn & Jacob, 
where closely fitting molded parts by the thousands are turned out 
daily. From design to finished piece K & J is ready to meet your 
molding needs. 


Let us Quote on YOUR Requirements 


KUHN & JACOB MOLDING & TOOL CO. 


1230 SOUTHARD ST., TRENTON, N. J. 


CONTACT THE S. C. Uliman, 55 W. 42nd St., Mew ¥ York, N. Y. 
Kal Te lephone—Penn. ‘6-0 
Wm. RS Wyler, Box 126, Stratton Conn. 
REPRESENTATIVE .. a 3 rt 7-4293 
NEAREST YOU ie Caron onan, 
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(Continued from page 403) 


Fiex-O-Tube, 
Div. of Meridan Corp... 
Foote Bros. Gear & Machi ne 
Corp. 
Ford 'mstrument Co..... 
Frenciitown Porcelain Co. 
Fulton Syiphon Div., Robert- 
shaw-Fulton Controls Cc 
Funk Aircraft Co. 


Garlock Packing Co..... 

Gast Mfg. Corp 

Gates Rubber Co.... 

General Electric Co., 
Apparatus Dept. .. 

General industries Co. 

General Tire & Rubber Co., 
industrial Products Div. 

Gerotor May Corp.. 

Gits Bros. Mfg. Co.. 

Glass Fibers inc.... 

Glidden Co., The 

Globe Industries, 

Globe Steel Tubes Co. 

Goodrich Co., B. F. (RIVNUT) 

Goodyear Tire & Rubber Co. 

Graphite Metallizing Corp. 

Gray tron Founders’ saareey 
Inc. 

Great Lakes Screw Corp. 

Great Lake Steel Corp., 
N-A-X Alloy Div.. 

Gries Reproducer Corp. 


Hamilton Watch Co., 

Allied Products Div. 
Hanna Engineering Works 
Harper Co., H. M. 

Hartford Steel Ball Co. 
Hartwell Co. 

Haydon Mfg. Co., . 
Haynes Stellite Co., Div. of 

Union Carbide & Carbon oorp. 
Heinze Electric Co. 3 
Heli-Coil Corp. .. 

Heyman Mfg. Co. 

Hilliard Corp. .. , 
Hitchiner Mfg. Co., ‘Inc. ' 
Hoffman Engineering Corp... 
Honan-Crane Corp.. 

Howard Industries, inc. 

Howell Electric Motors Co. 
Hunter Douglas Corp. 

Hyatt Bearings Div., 

General Motors Corp. 
Hydreco Div., 

The New York Airbrake Co. 


1-T-E Circuit Breaker Co., 
Special Products Div : 
Imperial Pencil Tracing Cloth 
indiana Gear Works, Inc. 
industrial Timer Corp.. 
International Nickel Co., | 
investment Casting Co 


Jeffrey Mfg. Co..... 
Jergens Co., J. G.... 
Johnson Bronze Co.. 
Johns-Manville Corp. 


KSM Products, Inc.. 

Kaiser Aluminum & Chemical 
Corp. .348- 

Kaydon Engineering Corp.. 

Ketay Mfg. Corp., 

Insert between PP. 384 &. 
Keuffel & Esser Co.. 36. 
Keystone Carbon Co.. 

Kilian Mfg. C 

Koppers Co., Inc., Chemical Div. 

Kraissi Co., Inc 3 

Kuhn and Jacob Molding | & 
Tool Co. 

Kurz-Kasch, Inc. 


.cmpinetes Shim Co., Inc., 
) 


Laminated Shim Co., inc... 
Stampings Div. 
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Lamson & Sessions Co 

Landis & Gyr. 

LaSalle Stee! Co........ 

Leland Electric Co., Div. The 
American Machine & Foun- 
dry Co. 

Lincoln Electric Co.. eee wees 

Linde Air Products Co., Div. of 
Union Carbide & Carbon Corp. 371 

Linear, Inc. 364 

Link-Beilt Co. . owe ll, 46-47 

Lord Mfg. Co.. 63 

Lovejoy Flexible ‘Coupling Co. 364 

Lukens Stee! Company, 
By-Products Steel Co. Div 83 

Lycoming Divisions— 

Avco Mfg. Corp 344 


McGill Mfg. Co., Inc 
McLouth Steel Corp., 

Insert facing p. 
M B Mfg. Co., Inc 
Magnetic Amplifiers, inc 
Mallory & Co., Inc., P. R. 4, 
Manhattan Rubber Co 114-1] 
Marion Electrical Instrument 

Co. ‘ 3 
Master Electric Co 3rd Cover 
Maurey Mfg. Corp 334 
Mayline Co. 368 
Metals & Controls Corp.., 

General Plate Div.... 31 
Metals & Controls Corp . 

Spencer Thermostat Div... 30 
Michigan Tool Co., 

Cone Drive Gears Div. a 94 
Microdot Div., Felts Corp... 360 
Midland Stee! Products Co. 405 
Miller Fluid Power Co. 

Mills Corp., Eimer E. 
Sub. of Continental Can Co. 
Insert facing p. 80 
Minnesota Mining & Mfg. Co..32D 
Monsanto Chemical Co., 

Plastics Div. 208 
Morganite, inc. ........ 388 
Morse Chain Co 109 
Mt. Vernon Die Casting Corp.. 103 
Mueller Brass Co. 266 
Mullins Mfg. Corp., Koldfio Div. 365 


National Band & Tag Company 384 
National Lock Co. ° 97 
National Lock Washer Co. 337 
National Machine Products Co. 331 
National Malleable & Steel 
Casting Co. son 
National Motor Co., 
SRB. ce 
National Screw & Mfg. Co.. 
National-Standard Co. 
National Steel Corp.. 
National Tube Div. U. S. Steel 
Corp. ..-insert facing p. 97 
Newark Wire Cloth Co 268 
New Departure Div., 
Gen. Motors Corp.. . 128 
New Hampshire Ball Seartnge, 
Inc. ‘ 
New Jersey Zine Co. 
New York Airbrake Co. 
Ney Co., J. M , ; .e 
Nicholson & Co., W. H 308 
Nordberg Manufacturing Co 287 
Norgren Co., C. A. 10, 15 


Ohio Knife Co. 
Oligear Co 
Ortman-Miller Machine Co 


Parker Appliance Co 26-27 
Parker-Kalon Div. General 

American Transportation 

Corp. 20-21, 97 
Parker Rust Proof Co 8 
Parker White-Metal Co., 

Powdered Metal Div. . 8 
Perkins Machine & Gear Co. 302 
Pesco Products Div., Borg- 

Warner Corp _ 237 


Continued on page 406) 
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THERE’S A 


MOND ILAUNID 


WELDING NUT 
FOR EVERY SIZE JOB! 


For Fabricating, Fastening, and 
Assembling Metal Parts... Mid- 
land Welding Nutsare the Answer! 


No matter what your product 
whether big or small— if there’s metal 
fabricating, fastening, or assembling 
involved, chances are you can use 
Midland Welding Nuts to big advantage. 

Now relied on by manufacturers the 
world over—and specified universally 
by product designers—Midland Weld- 
ing Nuts will lower your assembly costs 
and speed up operations all along the 
line for you. 


Write or phone for 
complete information. 


THE MIDLAND a PRODUCTS CoO. 


6660 Mt. Elliott Avenue Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N.Y. 


Manufacturers of 


AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTHO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTBOLS 
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“...these speed-reducer features pay off 
design-wise with stamina, compactness, efficiency’ 


You will be interested in what the engineer above is discussing 
with one of his staff. He’s covering the machine design advan- 
tages from using Westinghouse Speed Reducers. His story tells 
these facts: 

Fast inspection and maintenance of Westinghouse Speed Re- 
ducers is assured by the horizontal split-case construction. This 
design permits entire top section of case to be quickly removed. 
Strong case ribbing at greatest stress points means maximum 
rigidity and proper alignment. 

Reduced friction loads, especially on starting, result from anti- 
friction bearings used on all Westinghouse Speed Reducers. 
Exclusive heat-treating process gives all shafts, gears and 
pinions a tapered hardness from surface to core... makes gear 
teeth resist surface wear, yet absorb operating shocks. 
Constant and proper gear lubrication is the rule with 
Westinghouse positive oil splash system. 


Continued cool operation results from the radiation surfaces of 
gear case and from the large, fully protected breather on case top. 


J-07 342 


This free book gives complete details on the full line of 
Westinghouse Speed Reducers. It will be sent by return 
mail. Write for B-5646 to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa, 


vou can 0 SURE... rs Westinghouse @ 





hight good looks that WON'T Wea off 
... Ctlue that can’t wear out / 


Allegheny Metal delivers something extra in 


TAINLESS steel brightwork (ask 
good looks, streagth, service life and resist- 


about it on the car you buy') has 
on much more than surface attractive- ance to rust and wear. This time-tested stain- 
ness. It has built-in, timeless beauty. Beauty less steel has given thousands of products a 
competitive edge maybe there’s a place in 
scratch off or rust off. Beauty that lasts your business where it can boost sales appeal 
car itself. And beauty that’s or reduce costs. Let’s help you look 
practical requires no weary polishing, Allegheny Ludlum Steel Corporation, Oliver 
j Building, Pittsburgh 22, Pa. 


just ordinary washing. Wherever it’s used, 


that goes all the way through—doesn't 


outlives the 


You can make it BETTER with AL 


Allegheny Metal (<=. 


Werehouse stocks carried by all Ryerson Steel plants 
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a 
No child’s play, this business of properly applying electric | 
motor drives. But ypu find it much easier if you can line up 
exactly the features you need in one compact, integrally 
built power unit. 

And nowhere will you find a wider selection of sizes and 
types of electric mojors, gearmotors, variable speed drives, 
fluid-drives, electric brakes, etc., than Master has to offer 
... and they're all désigned so they easily combine into a 
power drive that’s just right for each job. 

Use Master power drives to increase the salability of your 
motor-driven products . . . improve the economy and pro- 


ductivity of your plant‘ equipment. 


THE masren. ELECTRIC COMPANY 
DAYTON 1, OHIO 





GANAS sintered metal parts 


save metal, machining time and money 
cost less in production quantities 

can be oil impregnated for self-lubrication 
improve product performance 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





